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DANIEL B STEPHENS & ASSOCIATES, INC -. :- 
ENVIRONMENTAL SCIENTISTS AND ENQWEERS 

Mr. Richard Henry 
Engineering Science, Inc. 
1700 Broadway, Suite 900 
Denver, CO 80290 

Dear Mr. Henry: 

Please find enclosed the final laboratory data report for tests on Rocky Flats soil samples as 
requested under your Project No. DE298.22.05 and Task Order MTS 3431 80GG. An invoice for 
this work will be submitted under separate cover. 

All testing results were evaluated subjectively for consistency and reasonableness, and the results 
appear to be reasonably representative of the material tested. However, DBS&A does not 
assume any responsibility for interpretations or analyses based on the data enclosed, nor can we 
guarantee that these data are fully representatlve of the undisturbed matefials at the field site. 
We recommend that careful evaluation of these laboratory results be made for your particular 
application. 

We are pleased to provide this service to Engineering Science, Inc. and look forward to future 
laboratoty testing on other projects. If you have any questions about the endosed data report, 
please do not hesitate to call. 

Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC. 

Senior S d e n t i s i d r y  w a g e r  

MDAljt 
Enclosures 



.- 

TABLE OF CONTENTS 

I 

DANIEL B STEPHENS & ASSOCIATES, INC. - ~- 
ENVIRONMENTAL SCIENTISTS AND EMMERS 

Lst of Tables 

Summary 

APPENDIX A. 

APPENDIX B: 

APPENDIX C. 

APPENDIX D 

APPENDIX E: 

APPENDIX F: 

APPENDIX G 

APPENDIX H. 

APPENDIX I: 

APPENDIX J. 

Initial Examination of Core Samples 

Inibal Moisture Content, Dry Bulk Density, and Calculated Porosity 

Saturated Bulk Density 

Saturated Hydraulic Conductwity 

Moisture Charactensbcs 

Parbcle Size Charactenstm 

Atterberg bmits 

Parbcle Density 

Chemical Analysis 

Laboratory Methods 

, 

. 

U B @ 3 ( 4 ) ~ E S k R P T  N93 i 



- 
-. 

Table 1. 

Table 2. 

Table 3. 

Table 4. 

Table 5. 

Table 6. 

Table 7. 

Table a. 

Table 9. 

Table 10. 

DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMWTAL SClENTIsTr AND M W E W  

LIST OF TABLES 

Summary of Tests Performed 

Summary of Inittal Examination of Core Samples 

Summary of Inibal Moisture Content, Dry Bulk Density, and Calculated Porosity 

Summary of Saturated Bulk Density 

Summary of Saturated Hydraulic Conducttvity Tests 

Summary of Moisture Charactenstics of the Initial Drainage Curve 

Summary of Particle Size Characteristics 

Summary of Atterberg Limits 

Summary of Partrde Denstty 

Summary of Chemical Analysis 

1 



, 

SUMMARY 

- DANIEL B STEPHENS & ASSOCIATES, INC, - -- 
~ The Hydrologic Testmg Laboratory at Daniel 6. Stephens & Associates, Inc. (DBS&A) has 

completed laboratory tests on Rocky Flats soil samples as specified by Mr. Richard Henry and I 

summanzed in Table 1. Tables 2 through 10 give the results of the specified analyses. Raw 

laboratory data and graphical plots of data (where appropnate) are contained in Appendices A 

through 1. Appendix J lists the methods used in these analyses. A detailed descnptron of each 

method IS available upon request. 

A cham of custody document did not accompany the samples arnving at D8S&A. We constructed 

a cham of custody using information taken from the labels on the sample liners. However, some 
I 

of the labels were difficult to read. 

At the request of Mr. Rchard Henry of Engineering Science, Inc., we examined the ends of each 

core prior to sample preparabon to evaluate gross morphology and suitability for testtng (Table 2, 

Appendix A). Based on this examinaQon a number of coarse-textured samples appeared to have 

insufficient fines to complete Atterberg tests. After consultmg with Mr. Henry we opted to us8 the 

visual-manual methods prescribed by ASTM D 2488-90 to charactenze the available fines in 

these questionable samples. Altogether, four samples were descnbed by wsual-manual methods 

BH40612AE. BH40613AE, BH40405AE and BH40602AE. 
- L  - 

Many samples contaned insufficient matenal to perform a suitable saturated paste extract for 

electncal conductwity analysis. After consultation with Mr. Henry, we authorued the laboratory 

1 
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performing the chemical analyses to use a 1:l extract. The electtical conductivity results 

(Table 10) are presented in terms of equivalent mg KCI per kg soil Appendix I contains raw 

electncal conductwity data presented as SI units of dS/m and also provides the soil dilution 

factors used to produce the extracts. 

I - DANIEL B STEPHENS & ASSOCIATES, INC -- -- 
ENVIRONMENTAL SClEMlsrS AND M I N E B S  I 

Results for several of the claytextured samples showed dkrepanaes between calculated total 

porosity (Table 3) and observed saturated moisture values (Table 6). This anomalous behavior 

is common with samples containing significant porbons of smemte clay minerals. On reaching 

saturabon, these materials often swell beyond the confines of the testmg nng. These materials 

may also lose some structural latbce moisture dunng ovendrytng (at 1 0 5 O  C). 

Overall, given the aforementioned 'caveats, the results appear reasonable and internally 

consistent However, DBS&A cannot guarantee that these results are representatwe of the 

undisturbed matenals at the field site, nor can we assume any responsibility for interpretations 

or analyses based on these data. We recommend that careful evaluation of these laboratory 

results be made for your particular applicabon. 

2 
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DANIEL B STEPHENS & ASSOCIATES, INC - - 
ENVIRONMENTAL SCIENTISTS AN0 ENOMERS 

TABLE 2. SUMMARY OF INITIAL EXAMINATION OF CORE SAMPLES 

Condnion 
Sample ID Codes' Comments 

Radiation 
Monitor' 

(cpm) 

BH40396AE 

BH40397AE 

BH40398AE 

BH40401AE 

BH40402AE 

BH40403AE 

BH40404AE 

BH40405AE 

BH40406AE 

BH40407AE 

BH40408AE 

BH40600AE 

BH40601 AE 

BH40602AE 

BH40603AE 

Condmon Codes 

N =Nomnal 
X I Liner not filled 

1 

Ts, L 

L 

N, TCrrm 

L, X, GpS 

T o m ,  N 

Gp-3, Ts, N 

L 

X, Tm, Gp2 

L, Gp-lO,Tc 

Sandy gravelly, recombine 

Recombine Top. S+Sk bottom- gravelly and reddish 
&Y* 
Recombine ' 
Prominent annulus in top only, rest of sample is free 
of annulus. 

Loose and more gray at top. 

Top silty gravel, bottom clayey sand Recombine? 

Clay: bottom' dark brown, top: tan. 
Top coarse sand, bottom. medturn sand. Not 
enough fine rnatenal to run Atterberg test. 

. 
Bottom tan silt, middle: mottled: top: with large 
gravel and vod space. 

Loose, some volds. Gravelly, recombine? 

Sandy wrth gravel 

Top day, bottom* silty sand Recombme 

May not be enough fine mated to run Atterberg 
test 

Use molstuh retentton subsample for particle size 
dwibutton, heavy gravel. 

. 

Ap I Prormnent annulus (> 1 mm) 
c -1nt.mriCrrekr 

90 

110 

100 

90 

70 

70 

90 

100 

60 

90 

60 

60 

60 

80 

L - Dirrcotmnwus litho@y from top to bottom of core 
Gp = Gravel protndng-sue (cm) 
As = Slight annulus (e 1 mm) 

Tc I visual tomn (dryey) 
Tm I Visual tercaun (modium) 
1s - visual textur. (sandy) 

* Samples scanned at erther end of core with an Eberine E120 Geiger counter and E M n o  HP-260 pancake probo 

' Whet. sample quantity is limed, recomkne musture retention subsample mlh romaming samplo for panicle 820 

Background at 60 counts per mnute (cpm) 

drmbution 

6 



& DANIEL B STEPHENS & ASSOCIATES, INC 
I 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 
--: 

TABLE 2. SUMMARY OF INITIAL EXAMINATION OF CORE SAMPLES (CONTINUED) 

Radiation 
Condlion Monttor' 

Sample ID Codes' Comments (wm) 
BH40604AE 

BH40605AE 

BH40606AE 

BH40607AE 

BH40608AE 

BH40609AE 

BH406 1 OAE 

BH4061 IAE 

Tc, Tm, N 

N, TcKm 

Tm 

L, TCrrm 

As 

N, T m s  

N, TCrrm 

Tflm, Aa 

May not be enough fine matenal to run Atteherg 
test. Use moisture retention subsample for particle 
sue distribution. 

Siltier at bottom. Use motsture retention subsample 
for particle sue distnbuwn 

Repack Use moisture retention subsample for 
particle size drstnbwon 

Use molsture retention subsample for particle size 
d i s t n i n .  

80 

60 

80 

90 

60 

60 

60 

60 

BH40612AE Gp-2 Ts Use motsture retention subsample for particle size 60 
distnbuttonlpartde density Not enough fine material 
to run Atterberg test 

BH40613AE L Bottom gravelly clay, top. silty sand. Not enough 100 
fine matenal to run Atterberg test 

, 

N ~ N o m n a l  Ap I Prominent annub (s 1 mm) 
X ~l~nernot f i l l ed  c rlnt.mdcndu 
L 
Gp - Gravel ptouuding-s~ze (em) 
As - Slight annulus (c 1 mm) 

* Samples scanned at ather end of core mth an Eberline E-120 Gelger counter and Eberfine HP-260 pancako probe 
Background at 60 counts per minute (cpm) 

Where sample quatmty IS timed. recombne masture retention subsample wtth remaning sample for parttcle SIZO 

O~sconbnuwr Imkgy from top to bottom of corm Tc I Visual t o w e  (clayey) 
f m  I Visual texturn (modium) 
1s - Visual tewro (sandy) 

-. 

9. dtaribuuon - 
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TABLE 3. SUMMARY OF INITIAL MOISTURE CONTENT, 
DRY BULK DENSITY, AND CALCULATED POROSrrY 

DANIEL B STEPHENS & ASSOCIATES, INC. 
L . ENVIRONMENTAL SCIENTISTS AN0 ENQINEERS 
- . I 

' Initial Moisture Content I 

Dry Bulk Calculated 
Gravtmetnc Volumetrrc Density Porosity 

(g/cm3) (%) Sample Number ("/019/9) (% crn'/cm') 

BH40396AE 

BH40397AE 

BH40398AE 

BH40401AE 

BH40402AE 

BH40403AE 

BH40404AE 

BH40405AE 

B H4040 6A E 

BH40407AE 

BH40408AE 

BH40600AE 

BH40601AE 

BH40602AE 

BH40603AE 

BH40604AE 

- 

9.4 

16.3 

18.2 

20 4 

24.2 

13.8 

25.1 

2.1 

15 5 

24.6 

20.4 

3.3 

* 14.4 

10.2 

20.2 

21.6 

- 

" 

16.6 

28.3 

29 0 

33.9 

36.7 

22.6 

39 3 

3.7 

28.5 

35.6 

33.5 

6.5 ' 

24.4 

182 

31.4 

35.5 

1.76 

1.73 

1 59 

1.66 

1 52 

1.64 

1.57 

1 71 

184 

1.45 

1.64 

1.94 

1.70 

1.79 

1.55 

1.65 

. 

33.5 

34.6 

39.9 

38.1 

43.6 

39.1 

42.6 

35.8 

31 7 

45.6 

39.2 

28.3 

35.3 

33.8 

41.6 

38.1 

8 

t 



- -. 

TABLE 3. SUMMARY OF INmAL MOISTURE CONTENT, 
DRY BULK DENSTPI, AND CALCULATED POROSITY (CONTINUED) 

DANIEL B STEPHENS & ASSOCIATES, INC I 

ENVIRONMENTAL SCIENTISTS AND ENGlEERS 

Inittal Moisture Content 
Dry Bulk Calculated I 

Gravimetnc Volumetric Density Porostty 
I Sample Number (%* 919) (”/* cm3/cm3) Wm3)  (“/.I 

BH40605AE 

BH40606AE 

BH40607AE 

BH40608AE 

BH40609AE 

BHa61 OAE 

BH40611 AE 

8H40612AE 

BH40613AE 

21.6 

13.5 

14.1 

6.5 

11.0 

18.6 

22.6 

10.0 

15.1 

34.8 

23.2 

22.7 , 

126 

19.4 

31.2 

35.5 

17.9 

23.2 

.- 

1.61 40 3 

1.72 35.4 

161 38.8 

1.95 26.1 

1.76 33.9 

1.68 38 3 

1.57 39.3 

1.79 31.8 

1 54 41.5 

9 



& -- DANIEL B STEPHENS & ASSOCIATES, INC 
'- 

ENVIRONMENTAL SCIENTISTS AND M I N E W S  

TABLE 4. SUMMARY OF SATURATED BULK DENSITY 
I 

Saturated Bulk Density 
Sample Number Wee) 

BH40396AE 

BH40397AE 

BH40398AE 

BH40401AE 

BH40402AE 

BH40403AE 

BH40404AE 

BH40405AE 

BH40406AE 

BH40407AE 

BH40408AE 

BH40600AE 

BH40601AE 

BH40602AE 

BH40603AE 

BH40604AE 

BH40605AE 

BH40606AE 

~~ 

2.08 

2.08 

201 

2 08 

1 98 

2.01 

2 08 

1 97 

2.22 

1.89 

2.09 

2.19 

2.05 

2.10 

1 98 

2.13 

2 03 

2.13 

10 



DANIEL B STEPHENS & ASSOCIATES, INC. - -- 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS I 

TABLE 4. SUMMARY O f  SATURATED DRY BULK DENSfTY (CONTINUED) 

Saturated Bulk Density 
Sample Number (9w 

BH40607AE 1.97 

BH40608AE 2.22 

BH40609AE 2.12 

BH4061 OAE 2.08 

BH40611AE 2.1 1 

BH40612AE 2.11 - 

BH40613AE 1.94 

- L  
* -  



. DANIEL B-STEPHENS & ASSOCIATES, INC - 
--' 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

I TABLE 5. SUMMARY OF SATURATED HYDRAUUC CONDUCTlVITY TESTS 

Method of Analysis 

Sample Number (cm/sec) Constant Head Falling Head 
IC 

I 

B H40396AE 2.9 x lod 

BH40397AE 1.5 x 10-7 

B H40398AE 6.8 x lo4 

BH40401AE' 3.0 x loa , 

BH40402AE 1 6 x lo4 

BH40403AE 1.1 x l od  

BH40404AE' 5.3 x loa 

X 

X 

BH40405AE 7.1 x 10-3 

BH40406AE 5.1 x I O 4  

EH40407AE 1 2 x  lod 

BH40408AE 1.3 x 10-7 ' 

BH40600AE 2.0 x 16= 

BH40601 AE lax 10'5 

BH40602AE 5.7 x lod 

X 

X 

BH40603AE 1.0 x lo-' 

BH40604AE 4.3 x lo-@ 

. 

X 

X 

. X 

X 

r X 

X 

X 

X 

X 

X 

X 

c 

No flow was observed dunng tesang although the sample was saturated when removed from the permeameter 1 

LA&93(4)whESCApT.Nm 12 



TABLE 5. SUMMARY OF SATURATED HYDRAULIC CONDUCTIVrrV TESTS 
(CONTINUED) 

* DANIEL B STEPHENS & ASSOCIATES, INC. 
--: 

ENVIRONMENTAL SCIENTISTS AN0 MINEWS I 

Method of Analys~s 

Sample Number (cm/sec) Constant Head Falling Head 
KnI 

BH40605AE' 3.6 x lo4 

BH40606AE 5.0 x lob 
.r 

BH40607AE 1.8 x 10' 

BH40608AE' 1 4 x  lo4 

BH40609AE 1 8x1Qd 

BH4061 OAE 1.0 x 10' 

BH40611 A€' 1.0 x lo= 

BH40612AE 1.4 x lo4 

B H406 1 3AE' 1 1  x io4 

c 

X 

X 

X 

X 

X 

X 

x 

X 

X 

' No flow was observed dunng tesbng although the sample was saturated when removed from the permermeter 

.. 
13 



DANIEL B STEPHENS & ASSOCIATES, INC 
,- - 

TABLE 6. SUMMARY OF MOISTURE CHARACTERlSnCS 
OF THE INITIAL DRAINAGE CURVE I 

Pressure Head Moisture Content 
Sample Number (-an water) (%, crn3/cm3) 

BH40396AE 

BH40397AE 

BH40398AE 

BH40401AE 

I 

0 
21 
82 

306 
1020 
3467 

151 95 

0 
52 

204 
510 

1020 
5130 

14991 

0 
82 

316 
826 

1632 
5609 

14685 

0 
82 

316 
826 

1632 
5609 

14685 

32.1 
32.1 
30.0 
27.6 
25.2 
23.2 
22.6 

34.7 
34.1 
32.4 
31.6 
30.6 

27.3 
28.4 

' 41.5 
40.7 
37 4 
35.2 
33.4 
30.8 
29.1 

42.4 
40.7 
37.7 - 
36.7 
36.2 
34.7 
33.1 

- 

14 

t 
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TABLE 6. SUMMARY OF MOISTURE CHARACTERISTICS 
OF THE INITIAL DRAINAGE CURVE (CONTINUED) 

- 
I DANIEL B STEPHENS & ASSOCIATES, INC 

I 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS , 

Pressure Head Moisture Content 
Sample Number (-cm water) (%, cm3/cm3) 

BH40402AE 

B H40403AE 

BH40404AE 

BH40405AE 

0 
55 

206 
510 

1020 
5130 

14991 

0 
22 

306 
1020 
3467 

15195 

a3 

0 
82 

316 
826 

1632 
5609 

14685 

0 
6 

10 
51 I 

213 
1020 

15603 

15 

46.4 
45.8 
44.8 
43.6 
41.8 
38.6 
35.9 

37.0 
36.8 
34.6 
32.5 
29.8 
26.9 
24.1 

51 2 
50.5 
47.9 
45.1 
43.0 
38.1 
34.6 

25.4 
24.4 
16.2 
4.3 
2.2 
1.8 
1.6 



DANIEL B STEPHENS & ASSOCIATES, INC - -- - ENVIRONMENTAL SCIENTISTS AN0 ENOHEERS 

. 
Pressure Head Moisture Content 

Jumber (-cm water) (%, cm3/cm3) Sample 

TABLE 6. SUMMARY OF MOISTURE CHARACTERlSnCS 
OF THE INITIAL DRAINAGE CURVE (CONTINUED) 

B H40406AE 
d 

BH40407AE 

BH40408AE 

r 

BH40600AE - 

0 
82 

31 6 
826 

1632 
5609 

14685 

0 
21 
85 

306 
1020 
3467 

15195 

0 
52 

204 
51 0 

1020 
5130 

14991 

0 
9 

41 
121 
357 

1030 
14685 

16 

38.2 
37.7 
34.8 
33.2 
32.1 
30.0 
27.8 

43.8 
42.6 
41.1 
38.9 
36.2 
32.3 
27.4 

44.9 - 
43.3 
41.6 
40.2 
38.4 
34.0 
30.8 

24.4 
14.0 
11.1 
9.2 
7.8 
6.9 
5.3 



I DANIEL B STEPHENS & ASSOCIATES, INC. -- 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

TABLE 6. SUMMARY O f  MOISTURE CHARACTERISTICS 
OF THE INITIAL DRAINAGE CURVE (CONTINUED) 

I Sample Jumber 
Pressure Head 

(-cm water) 
Moisture Content 

(%, cm3/cmJ) 

BH40601AE 

BH40602AE 

BH40603AE 

BH40604AE 

0 
21 
82 

306 
1020 
3467 

15195 

0 
19 
79 

204 
510 

1020 
5130 

14991 

- 0  
53 

204 
510 

1020 
51 30 

14991 

0 
82 

316 
f 826 

1632 
5609 

14685 

17 

35.0 
32.9 
30.8 
28.3 
25.9 
22.5 
18.6 

8 

31.6 
27.4 
25.1 
23.5 
21.9 
203 
15.7 
14.9 

43.2 
42.7 
40.7 
39.1 
37.1 
32.9 
30.1 

48.4 
48 1 
45.7 
44.0 
42.6 
39.0 
35.6 



DANIEL B STEPHENS & ASSOCIATES, INC. 
'- . ENVIAONMENTAL SClEMlSrS AND ENQINEBS 

TABLE 6. SUMMARY OF MOISTURE CHARACTERISTICS 
OF THE INITIAL DRAINAGE CURVE (CONTINUED) 

Pressure Head Moisture Content 
Sample Number (-cm water) (%, cm3/cm3) 

BH40605AE 

BH40606AE 

BH40607AE 

BH40608AE 

0 
82 

316 
826 

1632 
5609 

14685 

0 
21 
80 

306 
1020 
3467 

15195 
! 

0 
20 
82 

306 
1020 
3467 

151 95 

/ 

0 
13 
40 

122 
357 

1030 
14685 

41.9 
39.9 

36.0 
34.6 
31 .O 
31 .O 

37.8 

41.1 
39.9 
37.7 
34.7 
31.4 
28.8 
26.2 

35.7 
34.2 
31.8 
28.9 
25.9 
23.3 
20.9 

27.0 
20.1 
17.1 
15.1 
14.2 
12.9 
10.6 

\ -  

18 



TABLE 6. SUMMARY OF MOISTURE CHARACTERISTICS 
OF M E  INITIAL DRAINAGE CURVE (CONTINUED) 

DANIEL B STEPHENS & ASSOCIATES, INC 
'- I 
A. ENVIRONMENTAL SCIENTISTS AN0 wOIM€R!3 

Pressure Head Moisture Content 
Sample Number (-cm water) (%, cm3/cm3) 

BH40609AE 0 36.3 
22 34.4 
78 30.2 

306 23.4 
1020 19.9 
3467 18.3 

15195 16.6 

BH406lOAE 

BH40611AE 

BH40612Ak 

0 
82 

316 
826 

1632 
5609 

14685 

0 
82 

316 
826 

1632 
5609 

14685 

40.2 
39.3 
36.8 
34.1 
32.1 
27 8 
25.8 

53.5 
53.8 
49.0 
46.1 
44.7 
41.3 
38.8 

0 -  32.1 
82 30.0 

31 6 26.1 
826 24 5 

23.8, 
22.8 

14685 21.4 

1632 
5609 

19 
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TABLE 6. SUMMARY OF MOISTURE CHARACI'ERISTICS 

OF THE INITIAL DRAINAGE CURVE (CONTINUED) 

DANIEL B STEPHENS & ASSOCIATES, INC. 
. ENVIRONMENTAL SCIENTISTS AN0 ENQlNEWS 

Sample Number 
Pressure Head 

(-cm water) 
Moisture Content 

(%, cm3/cm3) 

BH406013AE 0 40.0 
21 38.0 
53 37.4 

125 36.5 
357 35.1 

1030 33.1 
14685 29.0 

. 

20 
c 



DANIEL B STEPHENS & ASSOCIATES, INC. 
-, .- . ENVIRONMENTAL SCIENTIST3 AND ENGINEERS 

TABLE 7. SUMMARY OF PARTICLE SIZE CHARACTERISTICS, 

B H40396AE 

BH40397AE 

BH40398AE 

BH40401AE 

BH40402AE 

B H40403AE 

BH40404AE 

i40405AE 

BH40406AE 

BH40407AE 

BH40408AE 

BH40600AE 

BH40601AE 

BH40602AE 

I 

I 

c 

0.24 

4 

0.0015 

0.088 

0.15 

0.049 

0.0017 

0.56 

1 .Y 

0 0039 

0.0064 

0 0014 

0.73 

0.37 

0.36 

0.20 

0.55 

0.18 

0.0033 

0.0020 

1 3  

0.0019 

1.6 

0.0062 

0 057 

0.0026 

3.5 

1.2 

1 4  

6 7  

Clayey sand with gravel I 

Clayey sand with gravel 

Sandy lean clay with gravel 

Fat clay 

Fat clay 

Silty sand with gravel 

Fat clay 

Well-graded sand 

Lean clay 

Sandy elastic silt 

Fat clay 

Clayey gravel with sand 

Silty sand with gravel 

Silty gravel with sand 

. 
40 

d,,, and/or 40 not reached W h  test spocfied 

- value dependent upon dtr cumK 
dm I median parade diameter 

21 
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I - -  I ENVIRONMENTAL SCIENTISTS AND W I N E -  

DANIEL B STEPHENS & ASSOCIATES, INC 

TABLE 7. SUMMARY OF PARTICLE SIZE CHARACTERISTICS (CONTINUED) 

e I BH40603AE 0.0014 0 0017 u - Lean clay 

u -- Fat clay eH40604AE 0.0014 0.0025 

e BH40605AE 0.001 8 -- -- Fat clay 

* - 0- Gravelly lean clay with sand BH40606AE 0 035 0.097 

e - - Clayey gravel with sand BH40607AE 0.088 0.85 

BH40608AE 0 0040 11 17 4250 7.8 Clayey gravel with sand 

BH40609AE 0.1 1 0.14 - - Silty sand e 

A4061 OAE 0 0027 0 0047 - - Lean clay 

-- -- Clayey gravel with sand BH40611AE 0.72 5.3 

BH40612AE 0 0048 7.4 12 2500 13 Clayey gravel with sand 

e - -- Clayey gravel with sand BH40613AE 9 4  1.7 - '  

d, 
CII - d,, and/or & not reached with test spoafiod 

- value dependent upon d,@ 

d, - median p&rtrcle diameter 

22 

, 
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TABLE 8. SUMMARY OF Al7ERBERG LIMITS 

, DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMENTAL SCIENTISTS AN0 W I N E =  I 

Uquid Ltmit Plastrc hmit Plasticity Index 
Sample Number ("/* 9/9) (%. 919) (%* 919) ' 

BH40396AE 34 

BH40397AE 49 

BH40398AE 44 

BH40401AE 61 

BH40402AE 54 

BH40403AE 50 
\ 

BH40404AE 66 

BH40405AE 

BH40406AE 49 

B H40407AE 79 

BH40408AE 53 

BH40600AE 30 

BH40601AE 47 ' 

BH40602AE 

BH40603AE 49 

BH40604AE 79 

- 

15 

26 

i a  

26 

26 

17 

24 

NOT TESTED' 

20 

38 

20 

20 

NOT%STED* 

20 

24 

19 

23 

26 

35 

28 

32 

42 

29 

41 

33 

10 

20 

' 8 -  ' 

29 

55 

Not enough sample to run tea 

23 
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TABLE 8. SUMMARY OF AlTERBERG UMlTS (CONTINUED) 

- DANIEL B STEPHENS & ASSOCIATES, INC 
'-: 

ENVIRONMENTAL SCIENTISTS AND EMMERS 

bquid Limit Plastic Limit Plast~aty Index 
Sample Number (%* 94) (%* 9/91 (%* 9/91 

B H40605AE 72 26 46 

BH40606AE 43 22 21 

BH40607AE 40 21 19 

BH40608AE 31 17 13 

BH40609AE 23 19 3 

BH40610AE 48 23 

BH.44063 1AE 107 33 - 
- 

BH40612AE NOT TESTED' 

BH40613AE NOT TESTED' 

Not enough sample to run test 

24 

25 

74 



DANIEL B STEPHENS & ASSOCIATES, INC. - 
--, 

ENVIRONMENTAL SClENTlSTS AND ENGINEERS 

TABLE 9. SUMMARY OF PARTICLE DENSlTY TESTS 

Sample Number 

, BH40396AE 

BH40397AE 

BH40398AE 

BH40401AE 

BH40402AE 

BH40403AE 

EH40404AE 

BH40405AE 

EH40406AE 

BH40407AE 

BH40408AE 

t 

BH40600AE 

EH40601AE 

BH40602AE 
$ 

BH40603AE 

BH40604AE 

Nor enough samples to run tea 

~ 4 ) ~ C R p T H O o  ' 

2.65 

2.65 \ 

2 65 

2 68 

2.69 

2 69 

2.73 

2.67 

2.69 

2.66 

2.70 

2.71 

2.62 

2.70 

2.66 

2.66 

25 



/'ccc\ DANIEL B STEPHENS & ASSOCIATES, INC. 
. ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

TABLE 9. SUMMARY OF PARTICLE DENSrrV TESTS (CONTINUED) 

Particle Density 
Sample Number (9/cm3) 

BH40605AE 

~~ 

2.70 

BH40606AE 2.66 

BH40607AE 2.64 

BH40608AE 2.64 

BH40609AE 
, 

BH4061 OAE 

BH40611 AE 

BH40612AE 

BH40613AE 

2.66 

2.73 

2.59 

2.62 

2.64 

- Not enough samples to run rest 



TABLE 10. SUMMARY OF CHEMICAL ANALYSIS 

DANIEL B STEPHENS & ASSOCIATES, INC. -- 
ENVIRONMEMAL SCIENTISTS AND WaMEERS 

. 
CEC EC TOC 

Sample Number (mew1 009 (mg KCVKg soil) (PPW 

BH40396AE 

BH40397AE 

BH40398AE 

BH4040 1 AE 

BH40402AE 

BH40403AE 

BH40404AE 

BH40405AE 

BH40406AE 

BH40407AE 

BH40408AE 

BH40600AE 

BH40601AE - 
BH40602AE 

BH40603AE 

BH40604AE 

BH40605AE 

BH40606AE 

BH40607AE 

BH40608AE 

BH40609AE 

BH40610AE 

BH40611Ae 

BH40612AE 

BH40613AE 

4.5 

27 

37 

41 

51 

27 

38 

2 0  

37 

57 

42 

22 

66 

6 5  

46 

44 

51 

40 

30 

23 

13 

27 

63 

20 .. 
20 

88 

360 

100 

2500 

2000 

190 

3100 

57 

130 

250 

1000 

280 

390 

330 

1100 

1900 

1800 

290 

210 

1800 

1900 

2200 - 
1200 

, 8600 

8300 

210 

5800 

1200 

2700 

590 

290 

750 

1 20 

380 

13000 

360 

3000 

14000 

1000 

700 

21 00 

2000 

5500 
3400 

5900 

330 

540 

6900 

5300 

5000 

27 



. 



/'cIc\ DANIEL B STEPHENS & ASSOCIATES, INC -- I - ENVIRONMENTAL SCIENTISTS AND -HEWS 

BH40396AE 

BH40397AE 

BH40398AE 

BH40401 AE 

BH40402AE 

BH40403AE 

BH40404AE 

BH40405AE 

BH40406AE 

BH40407AE 

BH40408AE 

BH40600AE 

BH40601 AE 

BH40602AE 

BH40603AE 

' Condiaon coder 

N -Nominal 
X bner not filled 

Ts, L 

L 

L, T o m ,  C 

L, Tm 

L. Tc 

L, Ts 

N, TdTm 

L, X, Gp-5 

Turn ,  N 

Gp-3, Ts, N 

L 

X, Tm, Gp-2 

L, Gp-lO,Tc 

Sandy gravelly, recombine ' 
Recombine? Top %Si, bottom gravelly and reddish 
clay 

Recombine? 

Prominent annulus in top only, rest of sample IS free 
of annulus 

Loose and more gray at top 

Top silty gravel, bottom clayey sand Recombine 

Clay, bottom dark brown, top tan 

Top coarse sand, bottom medium sand. Not 
enough fine matenal to run Atterberg test 

L 

- 
, 

Bottom tan SIR, middle mottled, top with large 
gravel and void space 

Loose, some voids Gravelly, recombine 

Sandy with gravel 

Top clay, bottom silty sand Recombine ' 
May not be enough fine matenal to run Atteaerg 
test 

Use moisture retentlon subsample for particle size 
distnbution, heavy gavel 

Ap I Prominent annulus (+ 1 mm) 
C -lnternalcncks 

90 

110 

100 

90 

70 

70 

90 

100 

60 

90 

60 

60 

,60 

80 

L I Disconunuous lithokgy from top to bonom of core 
Gp I Gravel protrudtng-me (cm) 
As - Slight annulus (c 1 mm) 

Background at 60 counts per mtme (cpm) 

dianbution 

Tc = Visual temro (clayey) 
Tm = Visual texture (mdum) 
Ts = VIsual texture (sandy) 

* Samples scanned at etthor end of core vnth an Eberfine 5 1 2 0  Geiger counter and Eberhne HP-260 pancake probe 

' Where sample quantity is limited, recombine moisture retention subsample with rematning sample for panicle szo 



DANIEL B STEPHENS & ASSOCIATES, INC. -- 
--: - . ENVIRONMENTAL SCiENllSTr AND ENGINEERS 

SUMMARY OF INITIAL EXAMINATION OF CORE SAMPLES (CONTINUED) ' 

Conddion 
Sample ID Codes' Comments 

Radlatlon 
Monttor 

Icom) 

BH40604AE 

BH40605AE 

BH40606AE 

Tc, Tm, N 
N, T'm 

Tm 

BH40607AE 

BH40608AE 

BH40609AE 

BH4061 OAE 

BH40611 AE 

BH40612AE 

, 
BH406 13AE 

L, TcKm 

As 

N,Tm/Ts I 

* 

Gp-2. Ts 

L 

May not be enough fine matenal to run Atteberg 
test Use moisture retention subsample for partlcle 
sue distnbution 

Siltier at bottom Use moisture retention subsample 
for particle size distnbutlon 

Repack Use moisture retentlon subsample for 
partlcle size distnbution 

Use moisture retention subsample for particle size 
distnbutnn 

Use moisture retention subsample for particle size 
dtstnbubonlpanicle density Not enough fine matenal 
to run Atteberg test 

Bottom gravelly clay, top silty sand Not enough 
fine matenal to run Atterberg test 

' Condinon Codes 

N -Nommal Ap - Prominent annulus (a 1 mm) 
X - bner not filled C -Internalcracks 
L - Discormnuws lithology from top to bottom of core 
Gp I Gravel protruding-ate (cm) T m  Visual texnrro (mdum) 
As 

Tc = Visual texture (ciay9) 

Tr - Visual texture (sandy) Slight annulus (c 1 mm) 

* Samples scanned at ather end of core wtth an Eberltne E-1 20 Geiger counter and Eberltne HP-260 pancake probe 
Background at 60 counts per minute (cpm) 

a Where sample quantity is limited, recombne masture retention subsample with remaining sample for particle size 
dtstnbution 

80 

60 

80 

90 

60 

60 

60 

60 

60 

100 



.. 

. 



. DANIEL B STEPHENS & ASSOCIATES, INC. ~ -- -. 
ENVIRONMENTAL SClEMlSTS AND EmlNEERS I 

SUMMARY OF INITIAL MOISTURE CONTENT, 
DRY BULK DENSITY, AND CALCULATED POROSIM 

Inittal Moisture Content 
Dry Bulk Calculated 

Grawmetnc Volumetrtc Density Porosity 
Sample Number (%* 9/91 ("k, cm3/cm3) W m 3 )  (%I I 

BH40396AE 

BH40397AE 

BH40398AE 

BH40401 AE 

BH40402AE 

BH40403AE 

BH40404AE 

B H40405AE 

BH40406AE 

B H40407A E 

BH40408AE 

B H40600AE 

BH40601AE 

BH40602AE 

BH40603AE 

8 H40604AE 

9 4  

16.3 

18.2 

20 4 

242 

13.8 

25.1 

2.1 

15.5 

24.6 

20.4 

3.3 

14.4 

10.2 

20.2 

21 6 

1 

16.6 

28.3 

29 0 

33.9 

36.7 

22.6 

39.3 

3.7 

28.5 

35 6 

33.5 

6.5 

24 4 

18.2 

31.4 

35 5 

.. I 

1.76 

1.73 

1.59 

1 66 

1.52 

1.64 

1.57 

1.71 

184 

1 45 

1 64 

1.94 

33.5 

34.6 

39.9 

30.1 

43.6 

39.1 

42.6 

35.8 

31.7 

45 6 

39.2 

28.3 

1.70 35.3 

1 79 33.8 

1.55 41.6 

1.65 38.1 

, 





. DANIEL B STEPHENS & ASSOCIATES, INC. -- -- 
ENVIRONMENTAL SClEKTlSTS AND WIN- 

SUMMARY OF INITIAL MOISTURE CONTENT, 
DRY BULK DENSITY, AND CALCULATED POROSITV (CONTINUED) 

I Inibal Moisture Content Dry Bulk Calculated 
Gravimetnc Volumetnc Density Porosity 

Sample Number (%t 9/91 (%, cmJ/cm3) (9/cm31 (%1 

BH40605AE 21.6 34.8 1.61 40.3 

B H40606AE 13.5 23.2 1.72 35.4 

B H40607AE 14.1 22.7 1.61 38.8 

BH40608AE 6.5 12.6 1.95 26.1 

BH40609AE 11.0 19.4 1.76 33.9 

..- 

BH4061 OAE 18.6 31.2 1.68 38.3 

BH40611AE 22 6 355 I 1.57 39.3 

BH40612AE 10 0 17.9 179 31.8 

BH40613AE 15.1 23 2 1 .!% 41.5 

.. 



, DANIEL B STEPHENS & ASSOCIATES, INC - 
n- . ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

I 

DATA FOR INITIAL m x m  mrrosr, 
Buu DENSITY, A#) WIKICXTI 

JOE W: €SI 
JOEMWBER: 3aS8 

sAHPLE)QI(IKR: Bn4(uwAE 
RING #wBElI: 3% 

DEPTH: N/A 

FIELD WIGHT OF -LE (UPAN AHD RING): 488.52 (0) 
TARE WIGHT, PING: 83-05 (0) 
TARE wall, CAP: 52-72 (0) 

EA)IpLEvocW: 182.99Ca) 
DATE AYD TIM INTO OVEN: 10/19 a 1100 

DATE AW TIME M OF am:  OM a ti00 

DRY WIGHT OF SAMPLE: 322.46 ( 0 )  
DRY BUUL DENSITY: 1.76 CglCC) 
PARTICLE DENSITY: 2.65 (O/CC) 
(Wnm: UATER PI-ER) 

J 



DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMENTAL SCIENTISTS AN0 ENGINEERS - 

DATA FOR INITIAL mxsTuRE CONTENT, 
BULX DENSITY, AND WRaSIlY 

JOB HM: ESI 

sAnpLEw(8Ell: BH4039fK 
JOB-: 

RING w(8Ell: 397 
DEPTH: N/A 

FIELD U3Wrt OF W L E  (WPM M RING): 377.18 (0) 
TARE YEIGHT, RING: 69.% (0) 

TARE = 1 m ,  up: 0.00 ( 0 )  
UllPLE V O U E :  152.59 (a) 

DATE AND TIRE INTO OVEN: 11/02 a opoo 
DATE AND TIME M OF OVEN: 11/03 a IUK) 

DRY aICHT OF UIOLE: 266.51 ( 0 )  
DRY Bwll DENSITY: 1-73 
PARTXQE DENSXlY: 2.65 
(IPTHQ): UAlERPYO#ETER) 

LMORAl(RY ANAlYSXS P€RFOR)O 6Y: M. T M i k  
ULQlUTIOlS MADE BY: R. H i l l  

CHEaED BY: M. Weny 

, 



fi DANIEL B. STEPHENS & ASSOCIATES, INC 
'- --. 

ENVIRONMENTAL SCIENTISTS AND ENQINEERS 

DATA FCI~ INITIAL mIma m, 
W U  DENSIN. - -1TY 

-&ME: =I 
Jmy1(8EI: 3858 

sua.EywBEII: 8114m9aK 
RING B: 398 

DEPTW: M/A 

FIELD E I G H T  OF SAWPIE (U/PAN A)1D RING): 317.75 (9) 
TARE Y E I ~ ,  RING: 61.n (0) 

TARE LIE1m. UP: 0.00 (9) 
EA)(pLEvou#: 136.05 (cc) 

DATE AY) TI= IYTO om: 11/16 a om 
DATE 1w) TI= M OF am: 11117 a o000 

DRY EI( ;HT OF W L E :  216.53 (9) 
DRY Buu DENSITY: 1.59 to/-) 
PARTXW DENSITY: 2.65 to/=) 
(IETmD: YATERWOK#TEII) 

UMR&TORT ANALYSIS PER- BY: J. Kelsey 
U L Q R A T l W  W E  BY: R. H i 1 1  

QlEOQDBY: w. krkeny 



/"c?c\ DANIEL B STEPHENS & ASSOCIATES. INC - 
--' 

ENVIRONMENTAL SCIENTISTS AND ENGlNEERS 

DATA FOR INITIAL WOlfTultE mM, 
Buu DENSITI, AYD WlKISITY 

 TORY WALYSIS PERF- BY: J. Kelsey 

CHEQQD 8'1: W. Ant- 
U L a U T I O Y S  W E  BY: 9. H i l l  

, 

L 



L 1 ENVIRONMENTAL SClLN I 

DATA FOQ INITIAL W1WE WNTEMT, 
BULK DENSITY, M POROSITY 

JOB W: ET1 

UIlpLEInmER: Bwo4a2AE 
JoBtamBER: ~15b  

RING MN8ER: 402 
DEPTW: N/A 

FIELD LlEIwcT OF u)(pLE (UPAN Iw) RING): m.02 (0) 
TARE LlEIwcT, RING: a.52 <(I) 
TARE YEIWT, up: 0.00 (a) 

SNIPLEHKUE: 153.5s (cc) 

DATE A ~ D  TIM M OF om: rl/m a 1300 
DATE AID TIME INTO WEN: 11/02 i) OpoO 

DRY lEICHT OF WE: 217.77 (0) 
DRY BUU DENSITY: 1.52 Cue) 
PARTICLE DENSITY: 2.69 Cue) 
cmw: uATERPYOK#TEJI) 

UBOIuTmY ANALYSIS ERFOIWED BY: II. Trarhik 
U L W U T I O N S  WADE BY: R. H i l l  

Q(Em 8Y: w. k J r q  

I 

, 



-- 

DATA F U ~  INITIAL m i m  m, 
BULK DENSITY, WD wII(IsI7Y 

DANIEL B STEPHENS & ASSOCIATES, INC 
~ - -  - - 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS I 

JOIYM: ESI 
JollYU(BEI: 3S8 

uwpLEWm€R: BHCOZOW 
RING mH8ER: 403 

ofpin: WA 

FIELD U3WT Of fAlpcE CU/PhN Ay) RING): 316.94 Cg) 
TARE LIEIQII, RING: 61.8s (g) 
TARE YIGW, UP: 0.00 cg) 

sAMPLEvou#: 136.79Ccc) 
DATE AW TIME IYTO OVEN: io/w a i i w  

DATE AY) TIM am of OVEN: ion7 a 1100 

DRY YEIGtlT OF SMPLE: ZtC.12 (0) 
DRY WLK DENSITY: 1 . g  Cg/ct) 
PARTIELE DENSITY: 2.69 Cg/Cc) 
Cnnnao: UATERPIamElER) 

poI#IsITI: 39.1 CL vol) 

22.6 CX vol) 

13.8 (I go) 

INITIAL MOISTURE aQlTEYT (VaCWTllIC): 

INITIAL mIsnJRE CGUTENT CGRAVI~IC): 

UBORAfoRY ANALYSIS PERF- BY: W. TrenehiWR. H i l l  
ULQIUTIOIS IUD€ BY: 1. Hill 

CHEKED BY: W. Ankary 

. , 



I DANIEL B STEPHENS & ASSOCIATES, INC - - 
1 I ENVIRONMENTAL SCIENTISTS AND ENOINEEAS 

DATA F(IR INITIAL I O I m E  Ooyrryt, 
8UU DENSITY, All0 POROSITY 

JOB “E: ESI 
JOBWIBER: 3858 

SAmLEyUtBEo: u m  
RING wu(8ER: 404 

DEPTH: Y/A 

LABORATORY AYALYSIS PERF- BY: J. Kelsey 
CMQKAfIQIS M E  BY: R. H i l l  

CHEeRD BY: w. Artkmy 

L 

\ 



I . 
- DANIEL B STEPHENS & ASSOCIATES, INC - - ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

DATA FOR INITIAL mxsm OO~TENT, 
Buu DENSITY, AND WROSITY 

f 

. 



fi DANIEL B STEPHENS & ASSOCIATES, INC I ~- 
-. 

ENVIRONMENTAL XlENTlSTS AND ENGINEERS I 

DATA F~X INITIAL mrsw CONTENT, 
BUU DENSITY, AYD PQlKIPITY 

JOB"€: ESI 
JOBwureEn: 3858 

uI(pLEyu(BEI1: E m  
RING yI(BER: 618 

DEPTH: Y/A 

FIEU UEICHT OF -LE <U/PAN A)(D RING): 
TARE SIGHT, RING: 

TARE YEIGHT, CAP: 
sJm.E MwnE: 

DATE A)o TI# INTO OVEN: 
DATE A1Q) TIME M OF OVEN: 

DRY UEIGHT OF W L E :  
DRY BUU DENSITY: 
PARTIELE DENSITY: 
OmHQ): UATER PYP1001ER) 

UE4RATCUY ANMYSIS PERF- BY: J. Kelsay 

CHECKED EY: N. Mterrf 
WWLATIolS W E  BY: R. H i l l  

J 

. 



DATA ~ ~ l l  INITIAL mmms CONTENT, 
Buu: DENSITY, POROSITY 

DANIEL B STEPHENS & ASSOCIATES, INC - I -- 
* ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

JOO W: EO1 
JOO NWBER: 38SU 

UnPLEuaER: BH10407AE 
RING w(8Ell: 407 

DEPTH: N/A 

FIELD EIGHT OF fAwpLE (WPAM AYD RING): 267.76 (9) 
TAR€ WIGHT, RING: S-S (9) 

TARE WIGHT, UP: 0.00 (9) 
u)IpLE MLW: 118.57 (a) 

DATE um TIME M OF OW: 10127 a 1100 
DATE WD TIHE INTO OVW: 10/19 a 1100 

DRY EIGHT OF WLE: 1fl.m (0) 
DRY 8uu DENSITY: 1-45 <9/CC) 
PARTICLE DENSITY: 2-66 <9/CC) 
(WTHQ): UATERPYOWIIETERI 

UBcIRAlORY ANALYSIS PERFaRlEb BI: R. Hill/J. Kelsey 
tALaJLaTxcus WE BY: a. H i t i  

CHECKED 81: W. Ankeny 

, 



DANIEL B STEPHENS & ASSOCIATES, INC -- 
DATA FOR INITIAL MOISTWE -TENT, 
BULK DENSITY, As0 -1TY 

\ . 

BY: n. Trarh ik  
BY: R. H i l l  
BY: n. ~nkany 

ENVIRONMENTAL SClENTlStS AND ENGINEERS , 



-> 

DATA  at INITIAL m x m  owm, 
Buu DMSIIYT,  A)o PCUO61TI 

DANIEL B STEPHENS & ASSOCIATES, INC 
. ENVIRONMENTAL SCIENTISTS AND ENGINEERS I 

JOE “4% ESX 
JOB M E R :  3858 

wLE1R)IBER: 6- 
RING YUIBEI: 600 

DEPTH: Y/A 

FIEU) W X M  OF SAMPLE <U/PU A#) RXNG): 470.00 (e) 
Tlrne WIGHT, RING: 77-94 (0) 
TARL LIEIWIT, W: s2.n (0) 

swLEMUnE: 168.98 (a) 
DATE AW i r t e  IYIO om: 10/19 a 1100 

DATE AWO TIWE M w OM(: t o r n  a 1100 

DRY WIGHT OF SAMPLE: (SI 
DRY Buu[ DENSITY: I.% (Q/CC) 
PARTICLE DENSITY: 2.n (Wee) 
(mm: U T E R  PYCNOQTEI) 

IABCJRATORY ANALYSIS PERFORMED BY: J. Kelsey 

UlEClCEDBY: 1. Ankarl, 
WQlUTIOlS  M E  BY: R. H i l l  

.- 

‘ 

, 



. DANIEL B STEPHENS & ASSOCIATES, INC. - -- I 

DATA FOR INITIAL mIsNoE mi, 
W U  D U l s I n .  Am WROSITI 

-, 

JOO W: ESI 
JoSyu(BuS 3858 

tA)(pLEyuIBEII: uw0601AE 
RING YIQLEIL: 641 

DEPTH: Y/A 

ENVIRONMENTAL SCIENTISTS AND ENOlNEfRS I 

FIELD Y E I m  OF UlPLE (WPAN AIQ) RING): 280.31 (0) 
TARE IEICIII, RING: 53-39 (0) 
TARE lEIc)rt,  up: 0.00 CQ) 

WlE Mcu(E: 116.99 (a) 
DATE AND TIME LNTO OVEN: 10119 a 1100 

DATE AND ism M w ovw: 10127 a 1100 

LABdRATCUY ANALYSIS PERFORlQD BY: J, Kelwy 
ULWLATXQIS W E  BY: R. 1111 

UlEaED UY: w. Anteny 

, 



DANIEL B STEPHENS & ASSOCIATES, INC 
-.I ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

--I 

L 

DATA F= INITIAL m x m  QYTEIIT. 
BUU DENSITY, #lQQsIlY 

JQB MARE: ESI 

SkWLEMHBER: BHswow 
JOBNUWR: 38% 

RING NUWR: 602 
UEPTW: N/A 

FIELD MIGHT OF W L E  WPAY AYD RING): 380.07 (9) 
TARE YIWII, RING: 70.99 (s) 

TAR€ *1m, CAP: 0.00 (0) 
WLE Vam: 156.97 CCC) 

DATE AIOD TIME INTO OVEN: 11/02 a opoo 
DATE AWD TIM M OF OVEN: 11/03 a IU)O 

DRY YEIWIT OF -LE: 280.55 i s )  
DRY BULK DENSITY: 1.m (g/CC) 
PARTICLE DENSITY: 2.70 <g/=) 
<#THQ): UAER PYCWYETER) 

UBORATaRY lMLYSIS PERFOWO BY: a. Trenchit 
ULWUTIQIS W E  BY: R. Hi11 

UiEtrOD BY: n. Ankeny 



DANIEL B STEPHENS & ASSOCIATES, INC 
-. -- - ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

LA6CUAlORY ANALTSIS PERFORMED BT: W. Travhik 
ULQKATIONS MADE SY: R. H i l l  

CHE- BY: W. W L m y  

. 
, 

1 -  

I 



DATA F(R INITIAL m1-E m, 
Buu DENSITY, Aw WlKlSIn 

a DANIEL B STEPHENS & ASSOCIATES, INC. . 
-- I 

JOE W: ESI 

WLEWUER: BWo6OUE 
RING B: 605 

DEPTH: Y/A 

JOBYWBEII: 

PIEU YEIGUT OF UWPLE <U/PAN AYD RING): 313.63 (g) 
TARE U3GW1, RING: 58.03 (9) 
TARE SIWn, CAP: 0.00 (0) 

UlPLEMuIE: 127.60 CCC) 
DATE AND TIM INTO ovw: 11/16 a 0~130 

DATE AW TIME M OF om: 11/17 a opoo 

DRY UXGHT Of WLE: 210.24 (9) 
DRY BuLlt DENSITY: 1.65 <g/tc) 
PARTICLE DENSITY: 2.66 <g/CC) 
(IQIHCID: YAfER PYMQQTER) 

LAsoruTollY AIULYSXS P€RFart#o BY: 4. K e t q  
ULQlUTIOYS MADE BY: R. Will 

CHEOQD SI: 1. Nay 

. 



DATA FOR INITIAL MOISNRE aoyrrwT, 
BUU DENSITY, AYD #ROsITY 

DANIEL B STEPHENS & ASSOCIATES, INC - -- 
ENVIRONMENTAL SClEMlSfS AND ENGINE= 

JOE yA)(E: E31 
JOB #WBER: 3858 

wLEIIU(8ER: 8- 
RINGYWBER: 

DEPTH: N/A 

FIELD YEIWn OF fAwpLE <U/PAN AyD RING): 273.81 (0) 
TARE YEIWIT, RING: S1.U (a) 
TARE YEIGm, up: 0.00 to) 

-LE v#uE: 113.40 C c c )  
DATE AND TIM INTO OVEN: 11/16 a OW 

DATE AND TIME M OF OVEN: 11/17 a ow0 
DRY E I W c T  Of m: 1a.m (9) 

DRY BULK DENSITY: 1.61 <g/CC) 
PARTICLE DENSITY: 2.70 Cg/cc) 
<mm: uATERPYcm€rER) 

ULaJIATED WROSITY: 50.3 (X -1) 

INITIAL W)ISTURE QDYTENT CVOLUETRIC): 

INITIAL MOISTURE QDYTENT (GRAVIMETRIC): 

w.8 <% Val) 

21.6 <% g/g) 

CD#WTS: 

LAMRATORY ANALYSIS P € R F m  BY: J. Kelsey 
ULQIUTIQlj WADE BY: R. Hill 

CHEQQD 81: M. wmy 





DANIEL B STEPHENS & ASSOCIATES, INC. -- 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

DATA FOR INITIAL m I m  QMTENT, 
BUU DENSITI, AYD #RQPITI 

JOB"€: ET1 
JOBWUIBER: 38% 

W L E m m E R :  B i W 6 0 6 M  
RING KNEER: 606 

DEPTH: N/A 

FIEU) NIGHT OF SAMPLE (UIPM AMD RING): b1.m (0) 
TARE IEIwlt, RING: 70.32 (0) 
TARE VEICHT, CAP: 0.00 (0) 

SAMPLEvOLmE: 145.44 (a) 
10/19 i) 1100 

DATE AYD TIME M OF OVEN: tom a itm 
DATE AYD TIME INTO OVEN: 

DRY E I G H T  OF UWPLE: 248.10 (0) 
DRY 6lH.K DENSITY: 1.72 
PARTIELE DENSITY: 2.66 <g/cc) 
(IQTHQ): YATERPYc"E lER)  

UBQUTORY ANALYSIS PERFORMED BY: R. H i l l  
ULQtuTIOYS W E  BY: R. H i l l  

CHECKED BY: M. Ankany 

\ 



a I DANIEL B STEPHENS & ASSOCIATES, INC - 
-*- 

ENVIRONMENTAL SCIENTISTS AND EMGHEERS 

DATA FOR INITIAL m I m  ~JNTENT, 
WLK DENSITY, A)ID -In 

JQB “I€: ESX 
JCBKMBER: 38!58 

W I J E ~ :  BH40601AE 
RINGYlcBEI: 607 

DEPIU: W A  

FIELD eIcHI OF SWXE (U/pAw Ay) RING): 313.28 (0) 
TARE YIWII, 1110: 61.56 (0) 

TARE e~m, CAP: 0.00 CS) 
~ V o L m E :  136.64 (cc) 

DATE AW TXWE INTO WEN: i o m  a 1100 
DATE AW TIHE M OF om: i o n  a 1100 

DRY UEIWII OF WLE: 220.64 CS) 
DRY SLRI DDltlTY: 1.61 <g/cc) 
PhRTlCLE DENSITY: 2.64 <g/cC) 
<mm: uATERPYcNm3ER) 

U M R A T ~ Y  W L Y S X S  PERFORMED BY: W. TrenchiVJ. Kalsey 
ULQIUTIONS W E  BY: 1. H i l l  

CHEEIED BY: w. h k m y  

I .  

1 



I I 

fi - - . DANIEL B STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTISTS AND ENOINEERS 

DATA INITIAL m I m  m, 
Buu DENSITY. Au) POROSITY 

J a  WE: ESI 
JrnYI(BEII: 38% 

SAWPLENWBER: BtW60&€ 
RING yutBE1: &S 

DEPTH: W/A 

FIEID LlEICHT W -LE WPAY Au) RING): 442.48 (0) 

T N E  LlEIcHf. Up: 52.X to) 
TARE U3Wlt. RING: 69-49 (0) 

WtE W: 1W.17 tee) 
DATE ~ u )  TI* INTO om: io/w a iioo 

DATE AYD TI* an OF mm: iom a iioo 
DRY OF SAMPLE: 300.81 tg) 

DRY Buu DENSITY: 1.95 to/=) 
PARTICLE DENSITY: 2.a <g/cc) 
(mm: UAERPYOIQQTER) 

WORATORY MMYSIS PERF- BY: R. Hfll/J. K e l y  
CALQtuTIoWS )(AD€ BY: 1. Hill 

CHECKED BY: w. Afl&my 



* , DANIEL B STEPHENS & ASSOCIATES, INC - 
1- I 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

1 

ULaJLATED PoRoSITY: 3J.9 <% vol) 

INITIAL MOISTURE COWTUIT CVOUWETRIC): 19.1 C% vot) 

11.0 C% 9/91 INITIAL MOISNIZE -TENT (GRAVIMETRIC): 

COmNTs: 

LABOIUTCSY ANMYSIS PERFWED BY: 1. Tnnchik 
WQlUTIONf W E  BY: R. Hill 

MIXB) BY: M. W t q  

, 

J 



DANIEL B STEPHENS & ASSOCIATES, INC 
,- 

DCTA FOQ INITIAL MOIS7WE m, 
Buu DENSITY, AYD 

, 

CALanATED PORLISITI: 38.3 C% v o o  

INITIAL MOISNRE =TENT (VOLUQTIIIC): 

INITIAL MOISNRE QDWTEWT (CUAVIMETRIC): 

31.2 (% vot) 

18.6 (% g/g) 

-3: 

ENVIRONMENTAL SCIENTISTS AND ENQINEERS 

USORATORY AYALYSIS PERFORMED BY: J. Kelsey 

CJIECIED BY: W. Ankeny 
CALQKATICUS W E  BY: R. H i l l  



DANIEL B STEPHENS & ASSOCIATES, INC. - -- 
ENVIRONMENTAL SCIENTISTS AND ENalNPERS 

DATA Foll INITIAL MOISTIRE 
Buu DEYSITI. AIP PQWSxn 

UBORATORY ANALYSIS PERFORMED BY: J. KaLuy 

MCIP) BY: M. May 
ULQILATIOYS W E  BY: 1. HilL 

r 



DANIEL B STEPHENS & ASSOCIATES, INC 
--: 

I ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

DATA FOR INITIAL I(OISllRE ODYTM, 
Buu DENSHY, AYD WIKISIPI 

c 



fi -. , DANIEL B STEPHENS & ASSOCIATES, INC I 
*- I . ENVIRONMENTAL SClEWlSfS AND WaHEEAS 

DATA FOR INITIAL W O I m  DWM, 
SJLK DENSITY, AIlp V I l Y  

UBOQATUZY ANALYSIS PERFORW BY: R. Hill/J. Kalsey 
CALWlATIO(z W E  BT: R. Hill 

CHECKED BY: m. Anlreny 





DANIEL B STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL XlEMlSsS AND ENGINEERS 

~ SUMMARY OF SATURATED BULK DENSITY 

Saturated Bulk Density 
Sample Number WCC) 

BH40396AE 

BH40397AE 

BH40398AE 

BH40401AE 

BH40402AE 

BH40403AE 

BH40404AE 

BH40405AE 

BH40406AE 

B H40407AE 

BH40408AE 

BH40600AE 

BHm60 1 AE 

BH40602AE 

, 

2.08 

2.08 

2.01 

2.08 

1 98 

2.01 

2.08 

1 97 

2.22 

1.89 

2.09 

2.19 

2.05 

2.1 0 

BH40603AE 1.98 ' 

BH40604AE 2.13 

BH40605AE 2.03 - 

BH40606AE ' 2.13 

- I  



* DANIEL B STEPHENS & ASSOCIATES, INC -- 
SUMMARY OF SATURATED DRY BULK DENSITY (CONTINUED) 

Saturated Bulk Denstty 
Wee) 

B H40607AE 1 97 

Sample Number 

BH40608AE 

B H40609AE 

BH4061 OAE 

BH40611AE 

BH40612AE 

BH40613AE 

2.22 

212 I 

2 08 

2.1 1 

2.1 1 , 

1.94 



\ 
DANIEL ta STEPHENS & ASSOCIATES, INC. 

~ - .  

c 

\ 
DATA FOR UluruTm 6t.U DENSITY 

JW “E: Et1 

UllPLEuBEIL: B W 9 6 A E  
J a w :  

RING M S E R :  3% 
DEPTH: N/A 

uTURATm EIGHT OF SAMPLE <U/PAN Iw) RING): 4991.43 Cg) ’ 
TARE YEIWIT, RING: 83-05 (9) 
WE ~ X t W l ,  SLC: 27.13 Cg) 

W L E  Mu#E: 182.99 C t t )  

DATE AND TIWE INTO OVEN: 10/19 a 1100 
DATE AND TIIE an OF OVEN: tom a 1100 

SAWTB) Buu DENSITY: 2.08 Co/tc) 

LABORATORY ANALYSIS PERF- BY: J. Kelsey 

CMECCED BY: W. meny 
CALWLATIOYS W E  BY: R. H f l l  

. 



I 

DATA FQR SAl'lRAm sllllc DENSITY 

DANIEL B STEPHENS & ASSOCIATES, INC. - 
1 - ENVIRONMENTAL SCIENTISTS AND ENGlNEEAS 

-. 

JOB WE: ESI 
JOBWUIBER: 3S8  

SAWPLEWMBER: BWo397AE 
RING MIUKIL: 397 

DEPTH: N/A 

SAmm llEIWn OF SAMPLE CU/PAN Iw RING): 412.72 Cg) 
TARE UEIwrt, RING: 69.54 Cg) 

TARE U E I r n ,  SLC: a 8 9  (0) 

SAWPlE VOLuE: 152.49 (a) 

DATE AW TIHE INTO am: 11/02 a opoo 
DATE m TIWE cur OF OVEN: 11/03 a 1x10 

SA-- Buu DENSITY: 2-08 Co/a) 

LABOQATORY AJWYSIS PERFOIWED BY: 1. Trarhik 
CALcuLATION!S MDE BY: R. Will 

Q(E0Cm BY: I(. &&cy 



I 

/"c\ -- DANIEL B STEPHENS & ASSOCIATES, INC. - 
L. ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

DATA FOR SAT1AuTP, BULK DENSITY - 

JO6 YlUrzE: Eft  
JmNlmBER: 38% 

u)(pLEyu(BER: B W R M E  
RING lUl8ER: 398 

DEPTH: N/A 

UMUTED YEIGMT Of WLE WPNI Iw) RING]: S9.S ( 0 )  
TARE LIEIOIT, RING: 61.n ( 0 )  
1- WIOIT, SLC: 25.10 (9) 

SllllPLE VOUIQ: 136.05 (cc) 

DATE ALOD TINE INTO OVEN: 11/16 a a80 
DATE AWD TI# M OF WEN: 11/17 a o#)o 

SATURATED Buu DENSITY: 2.01 <glee) 

LAMRATCRY ANALYSIS PERF- 07: J. Xclsey 
CALCUUTIQ1S WADE BY: R. H i l l  

QlEQQD BY: w. An&cr*, 



DANIEL B STEPHENS & ASSOCIATES, INC I - -- 
% ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

DATA FQR SATLRAfED BLRlc DENSITY 

UBOruTORY ANALYSIS PERFCUBED BY: J. Krlsey 

QIE[XED BY: W. Ankcy 
u L Q I u l X o ( f  W E  BY: R. Ut11 

, 



/'cc\ DANIEL B STEPHENS & ASSOCIATES, INC - ---. I 

DATA FOR SA-TIED BUU OENSIn 

Jm MUS: ESI . 
UllpLEWwBER: BH4oco5AE 

JOB-: 

RING KMER: 
DEPTH: Y/A 

U T U R A T m  LlEIMlt OF -LE CUIPAM AND RING): 35.29 (9) 
TARE LlEIOlT, RING: 61.52 (9) 

TARE YIWIT, SK: 24.37 (0) 

W L E  VOLUQ: 143.55 (a) 

DATE AND TIME INTO OVEN: 11/02 a opoo 
DATE AND TIHE M OF OVEN: 111113 a iuw) 

U N R A T E D  Buu DENSITY: 1.98 (Wee) 

LABORATCUY ANALYSIS PEofORIo BY: n. Tnnehit 
ULQluTXONS MADE BY: R. Hill 

CHECKED BY: w. Ankaly 



fi - - 
DATA FOU SATLSATEP 8UU DENSITY 

DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

I 

JOB Iu#: ESI 
JOB m R :  3ES8 

SAWPLEYWBER: BuurwrU 
RING -: 403 

DEPTH: Y/A 

SATURATED E I W  OF W U E  (UPAN AID RING): 363.05 (0) 
TARE SIGHT, RING: 61.S (0) 

TARE UEIWIT, SLC: 2631 Cg) 

WLE MLu(E: 136.79 (a) 

DATE AND TIME INTO OVEN: 10119 a 1100 
DATE A~ED TIME M OF OVEN: rom a 1100 

SATURATED BULK DENSITY: 2.01 (UCc) 

? 

UBaRATOUI AUALYSlS P E R f M  BY: I. H i l l  
ULCMATIOYS MDE BY: R. H i 1 1  

CHEEIEO BY: n. Arkmy 



~= 

UeORAToRY AlULYSIS PERFORME0 BY: J. Kelsey 

CHeEIDD 6Y: W. &&my 
ULWUTlWS MDE BY: R. H i l l  

& DANIEL B STEPHENS & ASSOCrATES, INC -1 - 4 

I 

c 



fi DANIEL B STEPHENS & ASSOCIATES, INC. - --. 

I 

.- - 

. 



- 
fi , DANIEL B STEPHENS & ASSOCIATES, INC 

--. . ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

DATA FOR SATURATED BUU DENSITY 

Jm “E: ESI 
JUiYI(BEII: 3858 

wlpLeYI(BEII: B u L n u w  
RING m: 618 

DEPTH: M/A 

SATURATED EIWII W -LE C W l P A n  AND RING): 332.90 (0) 
TARE YII;HT, RING: 52.49 (0) 
TARE EiI;HT, SLC: 26.26 (0) 

SAMPLE VOLUIE: 114.59 (a) 

4 

DATE Ayo TIM€ In0 OMY: 11/16 a 
DATE AND TIME M OF OVEN: 11/17 a o000 

SATURATED Buu DENSITY: 2.22 (g/cC) 

LABaRAToRY ANALYSIS PERFWED BY: J. Kelsey 

QQcKm BY: n. Allkcy 
CALQILATIPIS )(npE BY: R. H i l l  



- DANIEL B STEPHENS & ASSOCIATES, INC rru. - 
ENVIRONMENTAL SCIENTISTS AND M I N E =  

DATA FOR SATLRUTED Bwx DEYSITY 

LABwAfoRI AWLISIS PERF- SY: 4. Kelaey 
CUQIUTIOUS WADE BY: R. N i l 1  

=am BY: w. A d m y  



a DANIEL B STEPHENS & ASSOCIATES, INC - 
:, - I 
I ENVIRONMENTAL SCIENTISTS AN0 ENOHEERS 

DATA FOR S A W T a  Buu DENSITY 

QOWIEYTS: - I 

UBORATORY AYALYSIS PERFOSEO BY: M. T r a r h i t  
WQIuTIo(S  W E  BY: R. H i l l  

EHEOOD BY: M. Ankay 



DANIEL B STEPHENS & ASSPCIATES, INC - .-, - 

QICWYTS: 

LAMRATORY AYALISIS P E R F W  BY: J. Kelsey 

QlEoQo BY: M. &my 
WcuuTlo lS  W E  BY: 1. HI11 

. 



/?& , DANIEL B STEPHENS & ASSWIATES, INC - -- 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS - 

UBORATollY AYALYSXS PERF- BY: R. Hill 
ULQ~UTIOIS ME BY: R. n it  L 

CnEexED BY: 1. Ankelly 

- r  



, 

a DANIEL B STEPHENS & ASSOCIATES, INC - -- 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

DATA FOR SAWm Buu DENSITY 

JQOIIAWE: Est 
Jmyu(8ER: 38% 

sAwpLEyu(BER: BHcodouE 
RING YUtBER: 602 

DEPTH: N/A 

UBORATORY ANALYSIS PERF- BY: M. T d i k  
CURJUTIONS MADE BY: R. H i l l  

CXEam BY: M. a m y  



. 

DATA FOR UNRATED WUU DENSITY 

DANIEL B STEPHENS & ASSOCIATES, INC - 

I .  

. 

4 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

J 



, 

I I 

US: ESI 
JOB-: 

wLEyYaFp: 6- 
RING BEHER: 605 

DEPYM: WA 

fi DANIEL B STEPHENS & ASSOCIATES, INC - - 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

TARE m G u i ,  SK: 25.4s CQ) 

u)rw vu.uE: 127.60 CCC) 

DATE AJO TI= iyto WEN: 11/16 a Q ~ Q  
DATE AY) TI~E M OF WEN: 11/17 a WOO 

SAW= Buu DENSITY: 2-15 Co/cC) 



- 

LABORATORY AtlALYSIS PER- BY: J. Kely 
ULUUTIOMS WADE BY: R. H i l l  

=arm BY: M. krltary 

fi DANIEL B STEPHENS & ASSOCIATES, INC. \. . ENVIRONMENTAL SCIENTISTS AND ENGINEERS 
- 

I 

1 



DATA F(R SAllRAm WIX DENSITY 

J a y A w E :  €SI 
JQOWMS€R: 3aS8 

SAIPLZ:: Bwc0606AE 
RING:: 606 

DEPTH: NIA 

LABoRATmY AYALYSIS PERFOIII(ED W: J. I1.1t.r 

QIECKED BY: w. Ankmy 
CALQlUTIOlf WADE BY: 1. H i l l  

, 



DANIEL B STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTISTS AN0 ENGINEERS 

-- 

, 

i I '  

c 



\ 

, DANIEL B. STEPHENS & ASSOCIATES, INC - 
--' 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

DATA FOR SANRAfED BULK DOlSIlY 

JOI YM: ESI 

WLEYUIIBEII: BMO6OtW 
JQIUIIBEI: 3 S 8  

RINGy118Ell: 6OB 
DEPTH: NlA 

SATURATED UEIQIT OF <y/PAN W RING): 438.46 (9) 
TARE WIGMT, RING: 69.59 (0) 

TARE Y E I W t ,  SK: 26.56 to) 

sA)IpLL VQW: 154.17 (a) 

DATE M TIHE INTO OVEN: i o m +  a 1100 
DATE w TIME M of OVEN: iom a 1100 

SAllsAlED Buu D0131TY: 2.2  <g/cc) 

aoWanS: 
I 

LUBORATORY AWLISIS PER- BY: J. U l y  
W Q I U T I W  ) o L  BY: R. W i l l  

QIE- BY: w. Antmy - 

. 

, 

? , 1 

1. 



DATA FOR SAWTED 6U.K DENSITY 

fi DANIEL B STEPHENS ASSOCIATES, INC. - -- 
% ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

. - ,  

, 
' .  

c -  



a DANIEL B STEPHENS & ASSOCIATES, INC 
;- - I 

ENVIRONMENTAL SCIENTISTS AN0 WINEERS 

DATA FOR SATURATED sllllc DENSITY 

. 
LABORATORY NALYSIS PERFWED BY: J. K e l y  

W c u U l I o l S  )(ADE BY: R. H i l l  
Quam BY: M. Ankmy 



a , DANIEL B STEPHENS & ASSOCIATES, INC. 
I 

I - -- 1 
ENVIRONMENTAL SCIENTISTS AN0 ENGHEERS 

, 

. I  

. 



fi DANIEL B STEPHENS & ASSOCIATES, INC -- 

*.) 

, 



JCS YAIE: ESI 
JOIMWBU: = 

sAwl.EHmBER: BH4061W 
RING YUIBEI: 613 

D W R :  N/A 

I 

\ 

, 
I 

I , -  





* -- DANIEL B STEPHENS & ASSOCIATES, INC - 
I ENVIRONMENTAL SCIENTISTS AND ENaPlEERS 

SUMMARY OF SATURATED HYDRAULIC CONDUCTIVITY TESTS 

. Method of Analysis 

Sample Number (cm/sec) Constant Head Falling Head 
id( 

BH40396AE 2.9 x 10" X 

BH40397AE 15x10' X 

BH40398AE 6.8 x 10" X 

BH40401AE' 3.0 x lo* X 

BH40402AE 1.6 x 10" 

BH40403AE 1.1 x lo" 

B H40404AE' 5 3  x lo* , 

B H40405AE 7.1 x lU2 

BH40406AE 5.1 x lo* 

BH40407AE 12 x 10" 

X I 

X 

X 

X 

X 

X 

BH40408AE 1.3 x 107 X I 
BH40600AE 2.0 x 103 X 

BH40601AE 1 2  x lo-' 

BH40602AE 5.7 x lo" 

BH40603AE 1.0 x 107 

BH40604AE 4 . 3 ~ 1 0 ~  - - 

X 

X 

X 

X 

I 

' No flow was observed dunng tesung although the sample was saturated when removed from the permeameter 



DANIEL B STEPHENS & ASSOCIATES, INC. 
i -- 

L ENVIRONMMAL SCIENTISTS AND ENGINE= 

SUMMARY OF SATURATED HYDRAULIC CONDUCTIVITY TESTS 
(CONTINUED) 

Methdd of Analysts 

Sample Number (cm/sec) Constant Head Falling Head 
L 

I 

BH40605AE' 

BH40606AE 

BH40607AE 

BH40608AE' 

B H40609AE 

BH4061 OAE 

BH40611AE' 

BH40612AE 

BH40613AE' 

3.6 x lo4 

5.0 x lo4 

1.8 x 105 

1.4 x lo4 

1 8 ~ 1 0 ~  

1 0 ~ 1 0 '  

1.0 x 10= 

1 . 4 ~  lod 

1.1 x lo4 

k 
c 

X 

X 

X 

X 

X 

X 

X 

X 

< 

x 

. 

' No flow was observed dunng tosung although the sample was saturated when removed from tho perineometer 
- I  

u & e 3 ( 4 ) ~ c A P P N e s  



- -. 
DANIEL B STEPHENS &-ASSOCIATES, INC. 
E N V l R 0 " T A L  SCIENTISTS AND MlNESS 

FAUIYG HfAD TEST DATA 
c 

Et1 = 
SnCmwK 
3% 
MIA 
TAP 
29.80 Csq. a) 
0.70 c.9. -> 
6.14 <a) 

TEST I 1: 
23-Sep-S W:46:17 
z3-kp93 17: 19:19 

TEST 1 2: 
zJ-kp93 17:19:19 
24--93 W:%:47 

TEST t 3: 
24--93 10:41:24 
24--93 16:44:07 

19.5 783 0.0 
2718 20.0 46.6 0.0 2.s-06 2.e-06 

20.0 46.6 0.0 
SOlW 20.0 14.7 0.0 2.e-06 2.1-06 

20.0 m.t 0.0 
21763 21.0 c3.a 0.0 3.1E-06 ' 3.1E-06 

AvERMiE K SAT: 

J 

-TORY ANALYSIS BY: M. Trwdtfk 
CALQIUTICUS MADE BY: R. wit1 

QlEcIED BY: n. An&my 

. -  
I 

' 

\ 

, 



DANIEL B STEPHENS & ASSOCIATES, INC -- --- - ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

FAUIYG H E U  TIST DATA 

Jam YM: 
JOB WtBER: 

uI(pLE #uBER: 
RING WtBER: 

DEPTH: 
flpE Of Y A n R  w: 

sA)IpLE x-SEEIIW AREA: 
STAWPIPE x-SECTIW AREA: 

suw.E LWGTH: 

TEST # 1: 
24--93 
27--93 

16:tl:M 20.0 135.7 
10:48:59 -1 20.0 102.8 

TEST (I 2: 
27-kp93 10:50:20 20.0 149.1 

TEST # 3: 
27-sep-S 15:18:00 21.0 146.1 
211-kp-93 10:12:w 6aom 2l.o 135.0 

27-w- 1s:ia:oo i6wo 21.0 146.1 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

1.U-07 I.&-07 

I.?€-07 la?€-07 
> 

l.U-07 1.U-07 

r 

LABaRATORY ANALYSIS 61: W. T r a r h i k  
ULQIUTIQIS IUD€ BY: R. Hfll 

CHE-BI: W. Wmy 

L 
. 



& DANIEL B STEPHENS & ASSOCIATES, INC. \ -- 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

FALI.INt HEAD TEST DATA 
, 

JOE “E: ESI 

u)(pLEyu(BEII: BH403mAE 
JOUYWBEIL: 

RING yu(BEII: 3m 
DEPTH: W/A 

T I P E O F U A T E R ~ :  TAP 
SAIPLE x-SECTIOI AREA: 

STAY)PIPE X-SECTIQI AREA: 
29-90 <.q, a) 
0.m (q, a) 

WLE LENGTH: 4.55 (a) 

TEST # 1: 
27--93 11:00:52 20.0 126.3 0.0 
27--93 15:19:W 1- 21.0 125.0 0.0 

27-kp93 lf:19:W 21.0 125.0 0.0 
211--93 10:14:02 68102 21.0 119.8 0.0 

TEST t 3: 
28-Sep-93 lO:li:02 21.0 119.8 0.0 
29-kpQJ W:21:W =la 21.0 113.5 0.0 

TEST # 2: 

7.lE-Q8 7.a-08 

6.s-08 6.a-08 

AVERAGE K SAT: 6.aE-06 ca/sEc) 

, 

1 
i 



I b 

DANIEL B STEPHENS & ASSOCIATES, INC -. -- 
c . 

FALLING HEAD TEST DATA 

ENVIRONMENTAL SCIENTISTS AN0 MINEERS 

# 
I 
I 
I 
'1 
3 
I 3 

n 

E: 
3: 
3: 
B: 
II: 
D: 
a: 
a: 
'W: 

ESX 
3as8 
B W l A E  
501 
WA 
TAP 
29.80 (sq. a) 
0.70 (sq. a) 
4.17 (-1 

TEST # 1: 

07-oct-93 11:27:36 261156 21.0 151.1 0.0 4 . E - W  3.E-09 

TEST # 2: 
07-Oct-93 11 :m36 21.0 lSl.1 0.0 
11-Oct-93 13:U:lS 3533139 21.0 149.8 0.0 2 . u - w  2 s - 0 9  

TEST t 3: 
11-Oct-93 13:b3:15 21.0 149.8 0.0 
15-Oct-93 OB:O7:50 3M75 21.0 1M.b 0.0 2.e-09 2 . e - W  

W-Oct-93 10:55:W 21.0 15217 0.0 



I 

rrsI t 1: 
04-et-93 10:%:2O 21.0 134.0 0.0 
05-oct-93 W:10:36 800% 21.0 132.4 Q.0 1.7E-OS 1.Q-08 

/'c?c\ , DANIEL B STEPHENS & ASSOCIATES, INC. - - -  I 
b a ENVIRONMENTAL SCIENTISTS AND ENGINE- 

TEfT t 2: 
05-0ct-93 w:10:36 21.0 132.4 
05--2-93 16:2756 26240 22.0 131.9 

EST t 3: 
05-act-93 16:27:56 22.0 131.9 
06-ott-m 07:sz:cs 5- 20.0 130.8 

0.0 
0.0 1.e-08 1.5E-m 

0.0 
0.0 1.7E-08 1.e-011 

LABCRATrnY A N M Y f I t  BY: c. Pi- 
ULeUUTIOYS M E  BY: R. Hill 

CHEQQD BY: W. Aday 

I 

, 



MI 
3 s 8  
Bll4omAE 
403 
MIA 
TAP 
29.80 (4. a) 

0.70 (sq. a) 
4.59 <a) 

IC_ 

fi DANIEL B STEPHENS & ASSOCIATES, INC. 
~ - .  -- - 1  

W:46:33 19.5 41.2 0.0 
17:20:W m 4 l  20.0 30.9 0.0 1.1E-06 1.lE-06 

c 

TEST t 2: 
D-Stp-QJ 11:21:17 20.0 75.9 0.0 - 
24-kpQJ w:n:Os 59748 20.0 37.2 0.0 1.R-06 1 s - 0 6  

TEST t 3: 
24-sep-93 W:s7:05 20.0 37.2 0.0 
24--93 1_6:44:40 2148 2l.0 W.7 0.0 9.I-07 9.a-07 

AVERAGE I: SAT: 1.1E-06 CWfEC) 

ENVIRONMENTAL SClEMlSTS AN0 ENGINEERS - 

-: . .  

UBaRATOlDY AYALYSIS BY: It. Trmchik - 
C A L C U U T I ~ S  WADE BY: R. H i l l  

CHE- BY: II. hkmy 

t 

, 

. 



DANIEL B STEPHENS & ASSOCIATES, INC 
. ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

FALLING HEAD TEST DATA 

JOE "E: 
JC% yu(BER: 

SAMPLE yu(BER: 
RING yu(BER: 

o m # :  
TYPE OF UATER WED: 

WLE x-SECTIQI MEA: 
STAYDPIPE x-SECTIQI AREA: 

WLE mmn: 

TEST # 1: 
OC-et43 lO:%:UI 21.0 147.5 0.0 
06-ott-93 07:51:20 16iaio 20.0 146.1 0.0 5.5E-09 5.e-09 

TEST # 2: 
06-et-93 0751 :20 20.0 146.1 0.0 
Os-Wt-93 11:26:55 lm 21.0 146.7 0.0 4.8s-00 4.e-09 - 
TEST # 3: 
Os-et-03 11 :26:45 21.0 144.7 0.0 
15-et-03 Os:06:40 5- 21.0 139.5 0.0 5.e-09 5.e-00 

CWEHTS: No flw u n  ob..md br ing testing, althargh - 
the -1. w1 saturatd &h.n 
pa-tn. 

f r a  the 

LABORATORY ANALYSIS BY: 1. Tnnchik 
cALaJuT1Q)S W E  BY: R. H i l l  

CHECKED BY: 1. A d c a y  

. 
, 



-: I 
. DANIEL B STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

ODySlAyT HEAD PERMEMEER DATA 

JOB “E: 
Jm UWBER: 

SNWs MumER: 
RING lurrsa: 

DEPTW: 
TIPE OF UTER WED: 

UlPcE WIGIU: 
SAMPLE DIAMETER: 

W L E  x-SECIIOUL AREA: 

ax 
msa 
BMOU5AE 
405 
N/A 
TAP 

T.14 <a) 
6.21 <a) 

30.29 (4. ell) 

30-ke-93 w:m:15 21.0 4.2 27.6 15 1.m-01 1.a-01 
30-Sep-93 w:m:30 

30--93 12:U:lO 21.5 4.4 11.7 50 1.x-02 1.z-02 
30-Sep-93 12:45:00 

01-0ct-93 12:21:55 21.0 4.4 28.9 15 1.E-01 1.a-01 
01-0ct-93 12:22:00 

CDWEYTS: 

UWRATORY ANALISIS ET: N. T r a c h i U R .  H i l l  . 
CALQlUTIQlS WADE BY: R. H i l l  

CHECKEO BY: N. Wcny 

. 
, 

I 



, 

FAUIYG llEAp TEST DATA 

DANIEL B STEPHENS & ASSOCIATES, INC. 
* - -- 

TEST # 1: 
29-scp93 w:35:48 21.0 156.0 
05-0ct-93 W:ll:OL 516916 2l.Q 153.5 

TEST # 2: 
05-0ct-93 09: 11:w 21.0 153-5 
Ob-Oct-93 11:28:50 267466 21.0 152.8 

TEST 8 3: 
Ob-et-93 11:28:50 21.0 152.8 
10-Oct-93 11:59:42 174652 20.0 149.5 

0.0 
0.0 2.8ew 2.7E-w 

0.0 
0.0 1.5E-09 1.5E-09 

, 
1 

0.0 
0.0 1.X-Ob 1.lE-08 

AVERAGE K SAT: 5.lE-09 CervsEt) 

aomyTs: No flar y.. oh.& during testing, dthargh 
the -1. u n  utumted &en - f r a  me 
p.rrrrtr. 

UBORATORY AJlALYtIt BY: M. T r a r h i k  
CALQluIIoYS WADE BY: 1. Hill - 

CHEEXB) BY: M. Ankmy t 



DANIEL B STEPHENS & ASSOCIATES, INC. 
-, =- 

L. ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

FALLING HEAO TEST DATA 

JOE YAnE: 
JOE YWBEI: 

W L E  m: 
RING w: 

DEPTH: 
TYPE OF UTER m: 

SAWPLE x-SECTXQI m: 
STAmPIPE x-SECIIQI AREA: 

sA)(pLE mm: 

TEST t 1: 
P-kp93 16:49:14 
Z f - k p Q J  w:or:u 
TEST # 2: 
a-kpQJ w:o1:u 
2 5 - e Q J  15:fZ:M 

rrsT t 3: 
D-kp93 16:11:56 
24--93 W:29:45 

19.0 
58348 19.5 

64 .2 0.0 
29.5 0.0 1.z-06 1.z-06 

19.5 
2- 20.0 

29.5 0.0 
22.0 0.0 

81 .o 0.0 
37.5 0.0 

1.1E-06 1.1E-06 

20.0 
62269 19.5 1.1E-06 1.1E-06 

A M U Q  K SAT: 

BY: M. Tranchik - 
BY: M. Antmy 
BY: 1. Hill \ 



- 

FALLING HEAD TEST DATA 

J(II YAIQ: 
Jm WlmER: 

SaMPLE y)(BE1: 
RING y)(BE1: 

DEPTH: 
TYPE of WTER W: 

fA)oLE x-SECTIol AREA: 
sTAIIDPIP€ x-fEcrIoI AREA: 

fA)oLE LENGTH: 

DANIEL B STEPHENS & ASSOCIATES, INC. -- . ENVIRONMENTAL SCIENTISTS AND MINEERS 

ESI 
3858 
B v u r u W r  

#/A 
TAP 

r 

29.90 (sq. a) 
0.70 (4. a) 
3.72 (a) 

TEST I 1: 
a-kpm 10:35:3b 20.0 114.9 
z3--93 17:00:16 20.0 11&9 

TEST t 2: 
a--93 17:00:16 20.0 110.9 
24-kp-QJ W:43:C9 60213 20.0 101.1 

TEST t 3 :  

24--03 16:26:19 241% 21.0 97.b 
2 C - k p Q J  w:43:49 20.0 109.1 

0.0 
0.0 1.3€-0? 1.s-07 

0.0 
0.0 13-07 1.s-07 

r 

0.0 
0.0 10s-07 1 s - 0 7  

UEauAToRY ANALYSIS BY: 1. Trarhik 
ULWUTIONS W E  BY: 1. H i l l  

QlECIED BY: 1. kJwr 

-. 
, 

. I 

c 



~ ~~ ~ ~ ~~~~ ~~ ~~ 

TEST 8 1: 
22-kp93 16:26:W 20.0 30.0 0.0 
22-Sep-B 16:26:37 28 20.0 20.0 0.0 

n-sqrw w:44:21 193 50.0 0.0 
a--93 w:cL:sa 37 19.5 30.0 0.0 

TEST 8 3: 
n - k p w  17:ia:ia 20.0 43.0 ' 0.0 
zs-scpw mia:% i a  20.0 u.0 0.0 

TEST 8 2: 

1.E-a3 1.E-a 

1.s-03 1.E-a3 

2.z-03 2.z-03 

LABORATORY At(ALYS1S BY: n. T r a l d l f t  
CALQIUTIOLS W E  BY: R. Hill 

CHECKED BY: M. Mmy 

, 

' .  
1 -  

5 

c 



DANIEL B STEPHENS & ASSOCIATES, INC - -- - ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

FALLING HEU) TEST DATA 
t 

JOB US: 
Jo8 MlrlBot: 

SAMPLE ILUBER: 
RING w: 

DEPTH: 
TIPE OF UTER USED: 

sA)ptE x-SEETIOI ARU: 
STANDPIPE x-SEETIOY AREA: 

WLE LEUGTH: 

TEST # 1: 
2b-kp93 09:Sl:lZ 
24-sCp93 10:45:S7 

TEST t 2: 
27-kpQJ 11:13:46 
27-Sep-93 11:37S1 

TEST # 3: 
27-kp93 is:=:= 
27-kp93 16:00:13 

AVEIUQ K SAT: 

20.0 7l.6 0.0 
3285 20.0 b5.5 0.0 1.A-05- 1 s - 0 5  

20.5 15.5 0.0 
1 W  20.5 61.3 0.0 1 s - 8  1 3 - 0 5  - 

26.0 60.9 0.0 
2090 P.0 17.2 0.0 1.1E-05 1.m-05 

UBOruTORY ANALYSIS BY: M. TrenehfVR. H i l l  
CALQlUTIOlS MADE BY: R. H f l l  

CHECKED BY: M. &&my 

, 



- 

I- I 
& DANIEL B STEPHENS & ASSOCIATES, INC - 

* -  -- 
ENVIAONMMAL SCIENTISTS AND E m € =  

FALLING HEAD TEST DATA 

J a  “E: 
JOB UmEER: 

W L E  yu(8ER: 
RING yu(8ER: 

OEPTU: 
TYPE Of WTER US€D: 

SAMPLE x-SECIIQI AIIEA: 
STALIDPIPE x-SECTXQI AIIEA: 

-LE mmn: 

TEST # 1: 
04-at-93 11:06:% 21.0 67.7 0.0 
OS-at-93 W:13:49 7%13 21.0 6.1 0.0 3.7E-06 3.e-06 

TEST # 2: 
05-at-93 13:21:26 21.5 ao.4 0.0 
OS-Oct-QJ 16:11:16 10190 tf.0 49.6 0.0 f.nEE-06 5.e-06 

TEST # 3: 
OS-at-93 16:11:16 22.0 49.6 0.0 
06-oa-93 O?:n:37 s6m 20.0 1.2 0.0 I.1E-ab 7.s-06 

- 

- ,  CouOITS: 

LABOQATORY ANALYSIS BY: e. Pi- - 
CMWLATIONS W E  BY: I, W i l l  

CHEEIED BY: M. Akany 

, 

. 

‘ I  

I 

I 

‘ I  



DANIEL B STEPHENS & ASSOCIATES, INC 
--; . ENVIRONMENTAL SCIENTISTS AND ENOWEEM 

F A U I N G  HEM TEST DATA 

Joe w#: 
Joll U Q E R :  

tA)BLE yu(BER: 
R I N G  yu(BE11: 

DEPTH: 
lYP€ OF UTER W: 

-LE x-SECTIQI AREA: 
STAmPIPE X-SEfflQI Ma: 

WLE LENGTH: 

TEST t 1: 
05-et-93 w:12:36 
05-et-93 16:29:35 

EST t 2: 
05-et-93 16:29:B 
06-oct-93 07:55:48 

TEST t 3: 
06-at-93 07:55:48 
07-at-93 W:57:53 

AVERAtE IC SAT: 

ODUoiTS: 

21.0 102.0 0.0 
26219 22.0 98.9 0.0 1.e-07 9.z-m 

22.0 98.9 0.0 
55575 20.0 92.0 0.0 l.lE-07 1.1E-Ot 

7 .  

20.0 92.0 0.0 
(TJ7;L5 21.0 a2.0 0.0 1.a-07 1.m-07 

LABORATORY ANALYSIS BY: c. Pi- 

CHECXD BY: n. Anteny 
ULCUUTIQIS W E  BY: R. H i l l  

\ 

c 



DANIEL B STEPHENS & ASSOCIATES, INC 
:- 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 
I 

FALLING IUW TEST DATA 

JCB WE: 
Jm y)(8EIL: 

WLE YUIBER: 
RING M: 

DEPTY: 
TYPE OF WTER -: 

WLE X-SERIOY AREA: 
STAImPIPE X-SERXW ma: 

sA)IptE mm: 

TEST t 1: 
04-oct-93 10:wm 21.0 147.5 0.0 
06-Wt-93 07:55:05 161860 20.0 146.9 0.0 

TEST 8 2: 
069ct-93 lt:21:53 20.0 141.1 0.0 
08-0ct-Q3 11:29:28 151655 21.0 146.5 0.0 

TEST 8 3: 
20-ott-93 14:31:42 21.5 170.5 0.0 
22-0ct-93 16:44:31 180769 21.0 168.0 0.0 

UBorUrORY ANALYSIS BY: II. Trcnchik 
tALCULATIOWS MADE BY: R. H i l l  

QlEcIED BY: M. Ant- 

< 
. 

2.5E-09 , 2.W-09 
4 

2.z-09 2.a-09 

. 

-.- 

‘ I  . ,  



fi DANIEL B STEPHENS & ASSOCIATES, IYC - =- 
ENVIRONMENTM SCIENTISTS AND ENaNiEEAS 

FALLING HEAD TEST DATA 

JOB WP: 
JOE U t E R :  

-LE UBER: 
RING IUtBER: 

DEPTH: 
TIPE OF YAm usm: 

sA)(pLE x-SECTION AIIEA: 
SIUOPIPE x-SECTIQI AREA: 

-LE LENGTH: 

TEST t 1: 
Olr-et-93 10:53:36 21.0 137.1 0.0 
06-Wt-93 07:50:50 16185 20.0 136.5 0.0 2.51-09 

TEST t k 
06-Wt-93 17:15:40 20.0 136.4 0.0 
10-et-93 1P:55:37 326397 20.0 134.2 0.0 4.5E-09 

TEST t 3: 
10-et-93 11:55:37 20.0 134.2 0.0 
159ct-93 08:06:00 418223 21.0 131.8 0.0 30%-09 

U6OUAlORY -ISIS BY: M. Trarrhik 
CALpRATIolS MADE BY: R. H f l l  

CHECIDD BY: N. Wcy 

I 

\ 

2.4E-09 , 

. 

, - l  ' ,  



& DANIEL B STEPHENS & ASSOCIATES, INC. -- - ENVIRONMENTAL SClENTtSrS AND ENCIMEEW 

FALLING llEA0 TEST DATA 

JOB YM: 
JOE ycI(BEII: 

u)IpLE WUQKI: 
RING m: 

DEPTH: 
TYPE OF YLTER USED: 

WLE x-SECTIQI MEA: 
JTAlOPIpE x-SECT1QI AREAS 

WPLE LENGTH: 

, 

UI 
3 s 8  
Bvurrrrrrur 
4M 
U/A 
TAP 
27.99 c.9. er) 
0.70 C.9- a) 
5.16 Cm) 

EST t 1: 
=-e93 W:31:25 
= - e 9 3  16:SO:lt 

TEST I2: 
23-kpQ3 16:51:24 
23-scp-93 lf:38:OC 

TEST t 3: 
24-kp93 W:U:55 
24--93 14:lkW 

AV€RAe K SAT: 

19.5 W.5 0.0 
-7 20.0 29.4 0.0 4.R-06 

20.0 m.5 0.0 
2aoo 20.5 69.4 0.0 6.E-06 

20.0 n . 6  0.0 
15- 20.0 50.6 0.0 3.e-06 

5.m-06 Ca/SEC) 

uBoQAToRI RJULYSIS BY: n. Trarhik , 
ULCUUTIOIS WADE BY: R. nil1 ' 

QIE- BY: 1. kJur 

4.a-06 

6.7E-06 

3.1-06 



-- a DANIEL B STEPHENS & ASSOCIATES, INC --- I 

E: 
8: 
8: 
8: 
rw: 
B: 
u: 
u: 
N: 

ESI 
38% 
BllcodolK 
647 
Y/A 
TAP 
29-90 csq. a) 
o.m (4. a) 
4.57 <a) 

TESI t 1: 
24--93 16:U:m 21.0 w.5 0.0 
24-scp93 17:3~:ib mi 21.0 50.1 0.0 1.e-05 1.e-05 

TEST t 2: 
27-sCp93 11 :36:50 20.15 60.4 0.0 
n-kpm 12:iu:w 2439 20.5 =.a 0.0 LPE-05 1.E-05 

TEST t 3: 
2?-kp93 15:a:a 21.0 66.0 0.0 
2 7 - w -  16:01:36 1%8 21.0 44.6 0.0 2.lE-05 L1E-05 

AVERAGE IC U T :  1.8IE-m < U / S C )  

- -  



DANIEL B STEPHENS & ASSOCIATES, INC -- 

' i  

UBORATOQY AIULYSIS BY: M. Trarhik 
CMQllATIOlS MDE BY: R. Hill 

MQIDBY: M. &my 

1 , 



fi DANIEL B STEPHENS & ASSOCIATES, INC 
ENVlRONMEMAL SClEMlJTS AND ENGINEERS 

-- 
FALLING tE#B TEST DATA 

TEST 11: 
22-kp93 16:16:06 20.0 44.7 0.0 
22-kp-93 17:40:38 50R a 0  19.2 0.0 1.6€-05 lo#-05 

TEST t 2: 
23-sepw W:3J:21 19.5 do.0 0.0 
23-kp93 13:49:10 15369 19.5 4.a 0.0 1.e-05 I.=-05 

EST 8 3: 
24--93 W:49:42 20.0 a309 0.0 
24--93 10:U:lt 3210 20.0 42.3 0.0 2.1E-05 2.lE-05 

m m M S :  

t 

' 



* DANIEL B STEPHENS & ASSOCIATES, INC. -- - 
I ENVlRONMmAL SCIENTISTS AND WaNEERS 

I FAUIWG IIW TEST OAtA 

D 
1 
1 
1 
'1 
I 
I 
I 
n 

€: €SI 
a: 38sa - 
a: Bnso6lbAE 
a: 610 
tn: MIA 
B: TAP 
a: 29.51 (4. cl) 
a: 0.m (rq. a) 
XI: 4.14 (a) 

TEST # 1: 
24-kppJ 16:28:45 2l.o 135.2 0.0 - 
27-kpQ3 10:58:35 239390 21.0 105.4 0.0 

TEST I! 2: 
27--93 l O S 9 ~ t 6 8  20.0 152.2 0.0 
27-kp.m 15:18:30 15522 21.0 149.4 0.0 

TEST i 5: 
27-kpQJ 15:18:30 21.0 140.4 0.0 
28-kp93 10:19:23 68453 21.0 139.3 0.0 

1.a-07 1.a-07 

1.a-07 1.a-07 # , 

, 



fi DANIEL B STEPHENS & ASSOCIATES, INC. -- 
ENV~RONMOJ~AL SciENTlsrS AN0 EWWERS 

-: 
I 

FAUIYG HEAD TEST DATA 

~ _ _  ~~ 

TEST t 1: 
04-at-93 10:55:H) 21-0 139.1 0.0 
07-at-= W:%:59 2555b9 21.0 139.2 0.0 6.m-10 6.a-10 

TEST t 2: 
07-oct-93 W:%:59 21.0 139.2 0.0 
11-Oct-93 13:U:W 359375 21.0 138.6 0.0 1.e-w 1s-00 

TIST # 3: 
11-Oct-93 13:U:W 21.0 138.4 0.0 
15-Oct-93 0a:w:a m506 21.0 137.7 0.0 1s-w 1.x-w 

-3: YO flar nss ab.md during teBtfng, 81- 
the -1. n s  sa.tuntd hut 
-tu. 

f r a  tha 

-TOW ANALYSIS BY: 1. Trartrfk 
ULaJlATIONS WADE 81: R. Hill 

Mnam BY: n. knkefly 

c 

, 



TEST 1 1 :  c 

27-Sep-93 15:tT:lZ 21.0 (56.8 0.0 
28-Sep-m 1O:W:U 67630 21.0 17.0 0.0 2.Z-06 2.1E-06 

TEST t 2: 
2a-Sep-93 10:15:42 21.0 17.0 0.0 
29-kp-m 12:W:lO 9s2a 2l.o I .7  0.0 1 s - 0 6  1.z-06 

TEST t 3 :  
29-srpOs 12:ll:oo 21.0 68.3 0.0 
01-et-m i s : x ~ s  i b s m  2.0 ia.6 0.0 1.a-06 9.H-07 

DGIEL B STEPHENS & ASSOCIATES, INC. 
--' - E~IRONMBVTAL SClENTlStS AN0 ENaHEERJ 

Qwo113: 

, 



I DANIEL B STEPHENS & ASSOCIATES, INC. - 
.- 

ENVIRONMENTAL SCIENTISTS AND E W E R S  

TEST I 1: 
24-kp93 16:35:52 
24-SepQ5 16:45:55 

TEST 1 2 :  
27--95 11:W:SS 
2Fsep-93 11:25:12 

TEST 13: 
27--93 15:26:w 
27-kp-93 16:00:45 

1 s - O b  
21.0 3J.9 0.0 

663 21.0 19.0 0.0 1.3s-Ob 

20.) PI.0 0.0 
927 20.5 26.0 0.0 l a - o s  

26.0 52.8 0.0 
2051 25.0 12.8 0.0 1.lE-os 

1 .2E-os 

AVERAGE IC U T :  

QOIEWTS: Elution of yd la ,  silts on 9/22. 
C l e m  flaw on om. 

. 



J - 

1 .. 
, 
I 

. 



, DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMENTAL SCIENTISS AND MINEERS 

--: 

SUMMARY OF MOISTURE CHARACTERISTICS 
OF THE INITIAL DRAINAGE CURVE 

Pressure Head Moisture Content 
Sample Number (-cm water) (%, cmJ/cmJ) 

BH40396AE 

BH40397AE .I 

BH40398AE 

0 
21 
82 

306 
1020 
3467 

151 95 

0 
52 

204 
510 

1020 
5130 

14991 

0 
82 

316 
826 

1632 
5609 

14685 

BH40401AE 0 
82 

31 6 

, 1632 
5609 

14685 

826 

32.1 
321 
30.0 
27.6 
25.2 
23.2 
22.6 

34.7 
34.1 
32.4 
31.6 
30 6 
28 4 
27.3 

41 5 
40.7 
37 4 
35.2 
33.4 
30.8 
29.1 

42.4 
40.7 
37.7 
36.7 
36.2 
34.7 
33.1 



-:-: DANIEL B STEPHENS & ASSOCIATES, INC. 
1p 

SUMMARY OF MOISTURE CHARACTERISTICS 
OF THE INITIAL DRAINAGE CURVE (CONTINUED) 

. 

Sample Number 

ENVIRONMENTAL SCIENTISTS AND ENOWWS 

Pressure Head 
(-cm water) 

Moisture Content 
(%, cm3/cm3) 

BH40402AE 

BH40403AE 

0 
55 

206 
510 

1020 
5130' 

14991 

BH40404AE 

BH40405AE 

0 
22 
83 < 

306 
1020 
3467 

151 95 

0 
82 

316 
826 

1632 
5609 

14685 

0 
6 

10 
51 4 

21 3 
1020 

15603 

1 ,  

, 

, 

46.4 
45.8 
44.8 
43.6 
41.8 
38.6 
35.9 

37.0 
36.8 
34.6 
32.5 
29.8 L 

26.9 
24.1 

51 2 
50.5 
47.9 
45.1 
43.0 
38.1 
34.6 

25.4 
24.4 
16.2 
4.3 
2.2 
1 8  
1.6 - 

I 



SUMMARY OF MOISTURE CHARACTERISTICS 
OF THE INITIAL DRAINAGE CURVE (CONTINUED) 

I DANIEL B STEPHENS & ASSOCIATES, INC 
-: - ENVIRONMENTAL SCIENTISTS AN0 ENGINEERS 

Sample Number 
Pressure Head 

(-cm water) 
Moisture Content 

(%, cmVcrn’) 

BH40406AE 

BH40407AE 

BH40408AE 

BH40600AE 

0 
82 

31 6 
826 

1632 

14685 
5609 - 

38.2 
37.7 
34.8 
33.2 
32.1 
30.0 
27.8 

0 43.8 
- 21 42.6 

306 38.9 
1020 36.2 
3467 32.3 

15195 27.4 

85 A 41.7 

0 
52 

204 
510 

1020 
5130 

14991 

0 
9 

41 
121 
357 

1030 
14685 

i 

, 
-, 

44.9 
43.3 
41.6 
40.2 
38.4 
34 0 
30.8 

24.4 
14.8 
11.1 
9.2 
7.9 

- 6.9 
5.3 



DANIEL B STEPHENS & ASSOCIATES, INC. - -- 
SUMMARY OF MOISTURE CHARACTERISTICS 

OF THE INITIAL DRAINAGE CURVE (CONTINUED) 

Pressure Head Moisture Content 
( t m  water) (%, cm'/cm') 

BH40601AE 0 ,  35.0 
21 32.9 
82 30.8 

. 1020 25.9 

151 95 18.6 

Sample Number 

306 28.3 

3467 22.5 

BH40602AE 

- 

BH40603AE 

- 0  
19 

- 79 
204 
51 0 

1020 
5130 

14991 

0 
53 

204 
51 0 

1020 
5130 

14991 
1 \. 

31.6 
27.4 
25.1 
23.5 
21.9 
20.0 
15.7 
14.9 

43.2 
42.7 
40.7 

, 39.1 - 
37.1 
329 

I 30.1 

. 
BH40604AE 0 -  

82 b 

, ,  
316 

1632 
5609 

826 

, - -  

14685 c 

48.4 
48.1 
45.7 

, 44.0 
42.6 
39.0 
35.6 

, 
, 



DANIEL B STEPHENS & ASSOCIATES, INC. -- -- 
SUMMARY OF MOlSTUR E CHARACTERISTICS 

OF THE INITIAL DRAINAGE CURVE (CONTINUED) 

BH40606AE 

BH40607AE 

B H40608AE 

82 
31 6 
826 

1632 
5609 

14685 

- 0  
- 21 

80 
306 

1020 
3467 

15195 

0 
20 
82 

306 
1020 
3467 

15195 

0 
' 13 

40 
122 
351 

1030 
14685 ' 

, 

41.9 
39.9 
37.8 
36.0 
34.6 
31.0 
31.0 

41.1 
39 9 
37.7 
34.7 
31.4 .. 
28.8 
26.2 

35.7 
34.2 
31.8 
28.9 
25.9 

< 23.3 
20.9 

.I , 

.. 
27.0 : 
20. I 
17.1 
15.1 
14.2 
12.9 
10.6 



/b& DANIEL B STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTISTS AND ENQlN€ERS 

~ - .  

SUMMARY OF MOISTURE CHARACTERISTICS i\ OF THE INITIAL DRAINAGE CURVE (CONTINUED) 

Pressure Head Moisture Content 
Sample Number (-cm water) (%, cm3/cm3) 

BH40609AE 

BH4061 OAE 

t 

BH40611 AE 

BH40612AE 

\ 

0 

78 
306 

1020 
3467 

151 95 

2 2 '  

0 
82 

31 6 
826 

1632 
5609 

14685 

0 
82 

316 
826 

1632 
5609 

14685 

36.3 
34.4 
30.2 
23.4 
19.9 
18.3 
16.6 

40.2 
39.3 
36.8 
34 1 
32.1 
27.8 
25.8 

53.5 
53 8 
49.0 
46.1 , 
44.7 
41.3 , 

38.8 

f 

0 32.1 
- 4  ' 82 30.0 

316 26.1 
826 24.5 

1632 23.6 

14685 21 4 
5609 22.8 

e -  

, 



DANIEL B STEPHENS & ASSOCIATES, INC 

ENVIRONMENTAL SCIENTISTS AN0 ENalNEWS 

SUMMARY OF MOISTURE CHARACTERISTICS 
OF THE INITIAL DRAINAGE CURVE (CONTINUED) 

Pressure Head Moisture Content 

Sample Number (-cm water) (%, cm3/cm3) 

BH406013AE - 0  40.0 21 38.0 

125 36.5 
357 35.1 33.1 

14685 29 0 

53 37.4 

1030 

c 

. 

. c 



/?& DANIEL B STEPHENS & ASSOCIATES, INC - s-, 

ENVlRONMENlAL SCiEMrn AN0 ENW4EERs 

-- 32.1 09/28 1300 0.0 -- -- 49l.43 -- 
w m  1300 20.5 -- -- 491.30 0.13 0.13 32.1 
io106 QU) ai.5 -- -- 4a7.49 3.ai 3.91 30.0 
1o/w m -- 0.5 -- w.15 4.34 a a  21.6 
10/12 loo0 -- 1.0 -- 47a.69 4.46 12.74 a .2 
10/15 1130 -- 3.4 -- 45.12 3.57 16.31 23.2 
10/19 8W -- 14.9 -- 474.00 1.12 17.43 22.6 

COIEYTS: - darsity of w t r  is 1.0 g/oc 

LABORATORY ANALYSIS PERFORMED BY: R. HilL/J.-KeLsey 
CALCUUTIOY MAD€ BY: R. H i l l  

EHEam BY: a. -my 

, . 



DANIEL B STEPHENS & ASSOCIATES, INC - - 
ENVIRONMWTAL SClENTlSrf AND ENoM@s 

1 "  

Moisture Content (w, cm3/crn3) 

Pressure Head vs. Moisture Content. 
Sample No. BH40396AE 

, 



DANIEL B STEPHENS & ASSOCIATES, INC? - 
,-. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

a w e :  ESI 
JOBYU(BER: 38S8 

sA)IPLEmm€R: BHcmmAE 
RING YIIBEI: 397 

DEPTH: N/A 
W L E  VOUWE: 152.49 (cc) 

SANRAfED ~ I G H T  AT 0 U TMSIW 
(YITH CAP AJm RING): 

T M E  RING: 
TARE up: 

TARE WIQIT of KRrm AJm cuwp: 
DRY WIGHT OF WLE: 

SATlllufED )(OX- QQlTENT: 
MLWE OF UTER IN SAlURNED WLE: 

-- 36.7 -- 411.80 0.92 0.92 34.1 
0.2 -- 409.24 2.56 3.48 32.4 
0.5 -- 405.02 1-22 4.70 31.6 
1 .o -- 406.45 1.57 6.27 30.6 
5.0 -- a . 1 1  3-34 9.61 211.4 
14.7 -- sOl.Sl 1.60 11.21 I 27.3 

10/07 1130 0.0 -- -- 412.R -- 
10/12 lo00 51.9 -- 
10/19 86s -- 
lorn la0 -- 
l orn  900 -- 
1on9 1010 -- 
11/02 900 -- 

c 



i 
DANIEL B STEPHENS & ASSOCIATES, INC 

--' 

i ENVIRONMENTAL SCIENTISTS AN0 MlMERS 

\ 

n 

Q) 
L 

U 

Y- 
O 

E 
0 

I 
W 

x 
Q) 
L 
3 
v) 

* _' 

* 

Moisture Content (%, cm3/cm3) 
, 

Pressure Head vs, Moisture Content, 
Sample No. BH40397AE 



, 

W O I m  RmYTIOU DATA - W G I N G  eOularll5 EAR PRESSUQE PUTL 
(PORE SIZE DISIRXBUTXOW) 

& , DANIEL B STEPHENS & ASSOCIATES, INC - -- . ENVIRONMENTAL SCIENTISTS AND MHEERS 

-- 0.0 -- 0.1 
\ O M  114s 
l o r n  1100 -- 0-3 -- 0.8 
11/02 1300 
11/05 1300 
11/09 930 -- 1.6 
11/12 Boo -- 59s 
11/16 730 -- 14-4 

41 .s 0- 381 .sa -- 380.48 1-10 1.10 40.7 -- 376.02 4.46 50% 37.4 -- m.oi 3-01 8.57 35.2 -- 370.49 2.52 11.00 Ts.4 -. 366.91 3.S8 14.67 30.8 -- 365.63 2 . a  16.95 29.1 

-- -- 

-1s: Asuma d a l t y  of vlltr i s  1.0 g/cc . 
LABORATORY AIULTSIS PERF- BY: I(. TraChjVJ. Kelsey 

ULQIUlXaY W E  BY: R. H i l l  
MQOD BY: H. Anlrcr 

c 

J 

, 



DANIEL B STEPHENS & ASSOCIATES, INC. 
:-r . ENVIRONMENTAL SCIENTISTS AND ENOHEBWI 

I 

* 

Moisture Content (w, cm3/cm3) 

Pressure Head vs. Moisture Content, 
Sample No. BH40398AE 



HUIfTuI1E R€ENTIoI DATA - WAWGIYG c#u01/15 PRESSUDE PUTE 
<POW SIZE DISTRIWIOY) 

DANIEL B STEPHENS & ASSOCIATES, INC. 
:-: - ENVIRONMENTAL SCIENTISTS AND ENONESIS 

355.26 (0) 
56.21 (0) 
13.29 Co) 
26.62 (0) 

206.6 to) 
42.37 cx vol) 
52.66 C c c )  

1 0 M  1145 -- 0.0 
10/29 1100 -- 0.1 
11/02 1300 -- 0 3  

1 -6 
11/05 1300 
11/09 QJ4 

5.5 11/12 800 -- 
11/16 7u) -- 14.4 

-- 0.6 -- 

-. 42.b -- 355.26 -- -- 353.22 2.01 2.0s 40.7 -- 349.41 3.M 5.a  37.7 -- 348.22 1.19 7.0s 36.7 -- 347.6 as7 7.61 36.2 -- 34s.n 1.88 9.49 34.7 
-0 341.68 2.09 11.58 f3.1 

ODWOITS: - derrlty of Yltu i s  1.0 QICC - 
UBORATCUY ANALYSIS PERF- BY: N. TnnchfVJ. Kelrry 

CALQ~~ATIOY WE BY: R. n i u  
CIlEOcED BY,: n. Ankrry 

I 

- 5  

I 

I 

I 

I 



- 
10 

DANIEL B STEPHENS & ASSOCIATES, INC. 

n 

a 
L 

.cr : 
L 10 

D - - , - - - 
c 

I l l ~ l l l l r l l l l l l l l l 4 l l . l l l  

0 

E 
0 

I 
U 

10 

10 

1 

L 

. '  

I 

Pressure Head vs. Moisture Content. 
Sample No. BH40401AE 



5- WE: ESI 
JOOYUIBER: 3858 

WLEMmEER: BM0402NE 
R I f f i 6 :  402 

DEPTH: N/A 
WQLE VOUIE: 143.8 <a) 

SANUTED man AT o a TENSICW 
<UITH CAP Ayo RING): 

TARE LIEXCHT Of SCREEN A m  cuwp: 
DRY E I G H T  OF WLE: 

SAWRATED mrsNRE WNTENT: 

m.29 (03 
TARE RING: 64.32 <e) 

TARE CAP: 0.00 (9) 
26.37 (0) 

217.V (0) 
46.42 <% vol) 

VOLUQ OF UATER IN UNRATED W L E :  66.63 ( C C )  

fi DANIEL B STEPHENS & ASSOCIATES, INC 
’- 

--’ 

10/07 1130 0.0 -- -- 375.29 -- 
10/12 1010 55.2 -- -- 374.43 0.86 
10/15 1300 206.0 - -- -- m.02 1.bl 

n 1 . a  1.74 1 o m  1030 .- 0.5 -- 
1 .o -- 368.63 2.65 lo/= 900 -- 

lo# 1010 -- 5.0 -- 364.13 4.50 
11/02 900 -- 14.7 -- 360.21 3.92 

L. 

~ ~~ -- 46.1 
0.86 45 .I 
2.27 44.8 
4.01 43.6 

lf.16 38.6 
15.08 35 09 

6.66 41 .a 

, ENVIRONMENTAL SClENTlsTs AND €“Em 

OOmfllTS: darrlty of mter is 1.0 ofcc 

uBoRATooY W M Y S l S  PERFORMED BY: E. Piom/w. Traehik 
CMRJUTIOY W E  BY: R. H i l l  

UlEam BY: I(. &cy 

, 



-, - 
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~ DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMENTAL SCIENTISTS AND ENalNEERS 

10 

1 

, 

* 

* 

* 

* 

, 

I 
Moisture Content ( w ,  cm3/cm3) 

Pressure Head vs. Moisture 
Sample No. BH40402AE 

Content, 

c 



* DANIEL B STEPHENS & ASSOCIATES, INC -- - 
ENVIRONMENTAL SCIEhllSlS AND ENOHEERs 

JOB-: ESJ 
Jaswrpn: = 

SAlQLEwrpn: siulw3a 
RINGYUBEI: a 

DEPTH: N/A 
SAllpLEvoUw: 136.w CCC) 

SATURATEO UEIGJIT AT o a teysxol 
<WITH CAP AYI RING): 

TARE RING: 
TARE up: 

TARE llEIQlt OT SeaEOl Am eu)rp: 
DRY W W I T  OF WPLE: . 

HKu(E OF YAm IN SATURATED UWPCE: 
YITURATED m x w  ooyrrm: 

. 
QpwwTs: -ity of rptu is  1.0 Ola 

, 
4 

.. 

, 



-. -. 

1 

DANIEL B STEPHENS & ASSOCIATES, INC I 
ENVIRONMENTAL SCIENTISTS AN0 MINEEAS I , 

n 

Q) 

D 
3 

0 

L 

,cr 

rc 1 

€ 
0 

I 
u 

Q) 
I 

v) 
v) 

0, 
F! 

* 

, 

c 

1 

\ -  

* 

* 

Pressure Head vs. Moisture Content. 
Sample No. EH40403AE 

I 2 

I . .  



I DANIEL B STEPHENS & ASSOCIATES, INC. -- -- 
\ 

L . ENVIRONMEMAL SCIENTISTS AND EMNEEAS 

10/26 1145 
l o r n  1100 
11/02 1300 
11/8 1uIo 
11/09 930 
11/12 a00 
11/16 ;130 

0.0 
0. 1 
0.3 

1.6 
5.5 

14.4 

0.8 

-- 0- 51 .2 
0.81 0.81 s.5 
3.17 3.w 47.9 
3.37 7.3s 45.1 
2.54 9.w 43.0 
5.m 15.n 38.1 
4 .n 20.05 34.6 

. -  
CUUEYTS: bsune -Sty of wtar is  1.0 g/cc 

U B Q U r o R Y  ANALYSIS P E R F W  BY: M. TrarhiWJ. Kelsey 
uLcuwIm WE BY: R. HILL 

UIEOIED av: M. AIWW 

, 

I .  r 
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, DANIEL B STEPHENS & ASSOCIATES, INC. - 
--: I 

A ENVIRONMENTAL SCIENTISTS AND ENGHEERS 

U 
0 
a, 

ZIT 

2 
3 
v) 
v) 

a. 

10 2L 

10 

I) 

* 

* 

8 

Moisture Content (w, cm3/cm3) - 
I '  

Pressure Head vs. Moisture Content. 
Sample No. BH40404AE .. 

, 

Y 



#I-€ RETENTIOI DATA - HANGING o#LwI/15 BAR PRESSURE PLATE 
(PORE SIZE DISTRIMIOI) 

8 e 
-: 

DANIEL B STEPHENS & ASSOCIATES, INC 
- , ENVIRONMENTAL SCIENTISTS AN0 MUEERS 

! 

, 

lo/= 1650 0.0 -- -- S46.81 -- 
loras 1100 6.0 -- -- 544.62 2.19 
lO/l2 91s 10.4 -- 526.92 17.70 
10/19 1430 50.5 -- -- 501.11 25.75 
10/29 1300 213.0 -- -- 496.75 4.42 
11/02 %5 -- 1.0 -- 495.m 0.88 
11/05 la0 -- 15.3 -- 495.28 0.59 

CCSUENTS: Assune -ity of nter is 1.0 o/e 

-- b . 4  
2.19 24.4 

19.W 16.2 
45.61 4.3 
50.06 2.2 

51 0 5 3  1.6 
50.94 1 .a 

, 

I .  - -- 



~ 

* 

c DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMBJTM SCIENTISTS AN0 ENCINE= 

n 

Q) 
I 

4-J 

Y- 
O 

E 
u 

I 
W 

U 
U 
a 
I 

10 

10 

10 

Q) 
I 
3 cn cn 
2 10 
Q 

* 

I 

* 

Moisture Content 

Pressure Head vs. Moisture 
Sample No. BH40405AE 

(w, crn3/cm3) 

Content. 



DANIEL B STEPHENS & ASSOCIATES, INC I 

JOI Iu#: Et: 
JoSMmwR: 3 s 8  

sAIIpLEyu(BEI: B t l 4 w o m  
RING WIBfR: 618 

DEPTll: Y/A 
Mu)rE: 114.59 (cc) 

SATURATED YIM AT o a msra 
(UITM Up Alo RING): 

T M E  RING: 
TARE up: 

TARE UmlIT OF SCREEN A m  QWQ: 
DRY U3GW OF SAWLEI 

UWTm # I M  Qym: 
you# OF UTER In UILAUTED U~PLE: 

-~ 

0.0 
0.1 
0 .3 
0.1 
1 .d 
5.5 

14.4 

~ -- 354.56 -- 0- 38.2 -- m.99 0.57 0.n 37.7 

-- 348.90 1.n 5 -66 3J.2 -- 347.53 1.37 7-03 32.1 -- 345.20 2.33 9.36 50.0 -- 3u.m 2.50 11.S 27.8 

-- 350.67 3.32 3.m =.a 
10Rb 1145 
l o r n  1100 
11/02 1300 
11/05 1300 
11/09 930 
11/12 m 
11/16 730 

amns :  Auuh danity of Ut# is 1.0 g/a 

LABORATQIY ANALYSIS PER- BY: M. TrarhiVJ. Kelaay 
CALQIUTIol W E  BY: I. H f l l  

a(Ea9) BY: M. Mceny 

. 

r 



\ 
, DANIEL B STEPHENS & ASSOCIATES, INC - -- 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

b 
0 

E 
0 

I 
W 

73 
0 
a, 
I 

?! 
3 
v) cn 
a 

* 

* 

* 
1 . .  

Moisture Content (w, cm3/cm3) 

Pressure Head vs. Moisture Content, 
Sample No. BH40406AE 
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OPWENTS: density of water i s  1.0 o / a  

DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMENTAL SClENnsrS AND ENGINEERS 

UBORATCUY ANALYSIS PERF- BY: R. HilL/J. K e l w  
ULWLATIW W E  BY: R. Hill 

CHEOQD BY: a. A&- 

-- -- 
1 .u) 1 .a 
1 .as 3.25 
2.61 5-86 
3, ia 9-DL 
4.67 13.n 
5.n 19.48 

. 

43.8 
42-6 
41.1 
38.9 
36.2 
325 
27.4 

”. 



--: 

n 

a 
L 

+ 
P 

DANIEL B STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS ~ 

I 

+ 
0 

E 
0 

I 
W 

-0 
0 
a r 
a 
L 
3 
v) 
v) 

f! 
n 

* 

. -  

, 

* 

Moisture Content (w, cmS/cm3) 
I 

Pressure Head vs. Moisture Content. 
Sample No. BH40407E 



DANIEL B STEPHENS & ASSOCIATES, INC 
.-: 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 
I 

JOO WE: ESI 
JoIWUtUER: 3858 

uRLEuI(Buz: B t m a 6 A E  
RING MJ4BER: 408 

DEPTH: #/A 
mu€: 111.P CCC) 

u m m  L ~ E I ~ T  AT o a TENSION 
<WITH up AWD RING): 

TARE RING: 
TARE up: 

TARE YEICHI OF - Am cum: 
DRY WZJM of SMXE: 

SATURATED n o I m  aomm: 
VoLm Of UATER IN STURATED W L E :  

-- 44.9 -- -- 3Q7.12 1-83 1.83 43.3 
lO/W 1130 
10/12 1010 51.7 
10/19 855 - 0 2  -0 305.22 1.90 3.n  41.6 
lorn lmo -- 0.5 -- 3a.n 1.51 5.24 40.2 .- 1 .a -- 301.66 2.07 t.31 38.4 -- 5.0 -- m.80 4.85 12.15 34.0 
l orn  9m lorn 1010 

0.0 -- -- m.95 -- 

11/02 9m 0- 14.7 -- 243.22 5 . s  15.73 s0.a 

COmfllTS: Ass.ae darrity of Wter is  1.0 g/cc 

UBORATORY ANALYSIS PERFUMED BY: E. Pi-. Trachik 
ULWUTIaY W E  BY: R. Hill 

CHECKED BY: W. Ankrny 

, 

I 

- -  

I , .. 



DANIEL B STEPHENS & ASSOCIATES, INC. 
--' 

n 

Q) 
L 

+ 

rc 
0 

E 
0 

I 
W 

-0 
U 
Q) 
I 

2 

2 

3 cn cn 

Q 

10 

10 

10 

10 

1 

c 

* 

* 

~ 

Moisture Content (w ,  crn3/cm3) 
. . .  c 

c 1 -  
1 

Pressure Head vs. Moisture Content, 
Sample No. BH40408AE 

, 



\ - I * , DANIEL B STEPHENS & ASSOCIATES, INC. 4 

I - =-. 
L ENVIRONMENTAL SClENnSTS AND ENGINEERS 

474.21 <e) 
IT.% (0) 
0.w (0) 

26-59 to> 
328.42 to) 
24.42 tX vol) 
41.26 <a) 

0.0 -- -- 474.21 -- -- 457.W 16.30 
w m  1300 

9.0 -- -- 451.79 6.12 
09/30 1300 
lo/= 1340 40.6 
to/m 1100 121.0 -- -- 448.55 3.24 
loll2 1030 -- 0.4 -- 446.26 2.29 -- 1 .o -- 444.67 1.59 

14.4 -- 441.86 , 2.81 
lO/l5 I200 
10/19 800 

-- 
-- 

-0 24.4 
16.30 14.8 
a42 11.1 
a 6 6  9.2 . 
27-95 7.9 
29.54 6.9 
32s 5 05 

, 

CP+IEYTS: Assume darrity os Wter is 1.0 g/cc 

LABoluToQY ANALYSIS PERFORM0 BY:- R. Hill/J. Kelsry 
ULaJLATIW JUDE EY: R. Hill 

Nam my: I(. Antmy 

.. 

- -  . I  

I 

c 



10 

n 

Q) 
L 

& z 
y.. 10 
0 

E 
0 

i 
W 

* 

u l o 2  
W 

2 
S cn cn 

a. 2 10 

1 

* 

* 

1 -  

Pressure Head vs. Moisture Content, 
Sample No. BH4060W 



e DANIEL B STEPHENS & ASSOCIATES, INC. - -- I - . ENVIRONMENTAL SCIENTISTS AND EffilNEERS 

-- -- 319.14 -0 0. 35.0 -- -- 316.61 2.53 2.n 32.9 
09m 1 x 0  0.0 
09/30 1300 21.3 
lO/M 813 -- -- 314.17 2.U 4.97 30.8 
10/w m -0 0.3 -- 311.27 2.90 7.87 28.3 
10/12 lo00 -- 1 .o -- 308.50 2.17 10.64 8 . 9  

3.4 -- m.45 4.05 14.69 22.5 -- 14.9 -- 299.89 4.56 19.S 18.4 
10/15 '1130 
10/19 

OOWEITS: 

UBolUToRY 

Assum darrlty of Wter is  1.0 g/tc 
* 

ANALYSIS PERF- BY: R. HIll/J. Kclsey 
CALWLATXON HADE BY: R. H i l l  

EHEOQD BY: I(. Ankmy 

. 

I 



* DANIEL B STEPHENS & ASSOCIATES, INC 
. ENVIRONMENTAL SClENTlSTS AND MHEmS 

--, - 

* 

Y 

* 
, - ,  

* 

Moisture Content (w, cm3/cm3) + 

I 
, 

Pressure Head vs. Moisture Content. 
Sample No. EH40601AE - - 

* 

1 
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Ic)IsTucE RETENTION DATA - HANGING WLlW/15 BAl PREfflffE PIATE 
(PORE SIZE DKSTRIBUlION) 

DANIEL B STEPHENS & ASSOCIATES, INC 
. ENVIRONMENTAL SCIENTISTS AND MMEERS 

10/07 1100 
10/12 oco 
10/15 1330 
10119 84s 
1om 1030 
10/26 900 
10/29 1010 
11/02 900 

0.0 
18.7 
79.0 -- -- 

-- -- -- 
0.2 
0.5 
1 .o 
5.0 

14.7 

425.93 
419.43 
415.7l 
413.25 
410.65 
407.n 
500.96 
3w.n 

-- 
I 

6.50 
3.n 
2.46 
2-60 
2.% 
6.75 
1.24 

-- 
6.50 

1 O . P  
12.68 
15.28 
18-22 
24.97 
26.21 

31.6 
27.4 
25.1 
z3.5 
n . 9  
20.0 
15.7 
14.9 

CDIYYTS: Assum density of Wter i s  1.0 g/a - 
LABO(uT0RY ANALYSIS PERFORMED BY: C. PI-. tnnchik 

ULOJUTION M E  BY: R- H i l l  
CHECKED BY:. I(. Many 

I 

- 1  

' I  
- 

t 

. 
t 



n 
I 
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Y- 
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E u 

DANIEL B STEPHENS & ASSOCIATES, INC 
,- 
A ENVIRONMENTAL SCIENTISTS AN0 M I N E W S  

I 
w 

10 

10 

10 

10 

1 

* 

, 

* 

J 

* ,  

Moisture Content (w, cm3/cm3). 

Pressure Head vs. Moisture Content. 
Sample No. BH40602AE 

I 



DANIEL B STEPHENS & ASSOCIATES, INC 
--, 

--’ 

JOB “E: ESI 
JCUYU(BEII: 38% 

WLEUWBER:  BnuldQJIIE 
RING yu(BER: 6D3 

DEPTH: WA 
UlQLE WLUIE: 109.13 (a) 

SANsufB) YIWET AT 0 W TENSIOW 
(YXTW CAP AYD RING): 

1ARE RIffi: 
T A M  cw: 

TARE YICHI of - QAWP: 
DRY =EIGHT OF SUIPLE: 

SANIUtEp MOISNM CaIm: 
VOLW OF WATER IN SATUWED SAnPLE: 

1 

. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

(IWQYTS: Assum dmsity of mater i a  1.0 g/a 

UEKIRATORY W I S I S  PERFORMED BY: C. Pfg$mwl. Trarhft 
ULQIUTIOI W E  BY: R. W i l l  

CHI!- BY: I(. Weny 

‘ 

1 ’  



DANIEL B STEPHENS & ASSOCIATES, INC. - - 
ENVIRONMENTAL SClEHTlSTS AND ENGINEERS 

I 

10 

rc 10 
0 

E 
0 

I 
w 

10 

10 

1 

, 

* 
, -  
* 

Moisture Content (%, 
c 

cm3/cm3) 

- ,  

Pressure Head vs. Moisture Content. 
Sample No. BH40603AE 

, '- 



DANIEL B STEPHENS & ASSOCIATES, INC < 

---: - ENVIRONMEMAL SClEMlSfS AND ENOHEERS 

3a.m 
36a.55 
365.43 
363.26 
361 -52 
356.90 
352.59 

- 
0.53 
3.12 
2.17 
1-74 
4.62 
4.31 

-- 
O S  
3.45 
5.62 
7.36 

11.m 
16.29 

co+(ulTS: kura dumity of wtcr is 1.0 g/cc 

UBORATWY ANALYSIS PERFORMED BY: R. Hfll/J. Kelsey 
) 

ULQluTIol W E  BY: R. Wilt 
CHECIED IY: M. Mal, 

. 

48.4 
a 1  ~ 

45.7 
44.0 
42.6 
39.0 
35.6 



- i DANIEL B STEPHENS & ASSOCIATES, INC. - 
--' 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

, 

I 
\ 

Pressure Head vs. Moisture Content, 
Sample No. BH40604AE 

c 

I 



DANIEL B STEPHENS & ASSOCIATES, INC - - 
ENVIRONMENTAL SCIENTISTS AN0 ENGINEERS 

.- 41.9 10/26 1145 -- 0.0 -7 328.95 -- 
t o m  1100 -- 0-1 326.66 2.29 2.29 39.9 
11/02 1300 -- 0.3 -- 324.30 2.36 4-65 37.8 
11/05 luwI -- 0.8 - -- 30.30 2.00 6-65 36.0 
11/09 930 -- 1.6 -- 320.63 1.67 8.32 34.6 
11/12 800 -- 5.5 -- 317.54 3.09 11.41 31 -8 
11/16 730 -- 14.4 -- 316.57 0.97 12-38 31 .O 

t 

CP#YTS: Aura, darrity of uater i s  1.0 g/ec 

LABORATORY ANALYSIS PERF- BY: a. TrarhiWJ. Kelray 
, 

ULCUUTIOY N E  BY: R. H i l l  
EHECIED BY: a. Ankeny 



DANIEL B STEPHENS & ASSOCIATES. INC. - - 
ENVIRONMENTAL SClEMlSTS AND ENGINEERS 

, 

Pressure Head vs. Moisture Content, - 
Sample No. BH40605AE 



fi DANIEL B STEPHENS & ASSOCIATES, INC. 
:- 

I 
ENVIRONMENTAL SClEMlStS AND ENGINEERS 

PREESSORE PUTE 

' I  

CDIQYTS: A- d a i t y  of Wtef is 1.0 g/cc 

LABORATORY ANALYSIS PERF- BY: R. tlill/J.-Kelsey 
U l p I U f I a Y  HADE BY: R. Hill 

CHEDOD BY: 1. Anlreny 

, 

-. -- 41.1 
1 .a1 1 .a1 39.9 
3.07 6-88 37.7 
4.42 9.30 34.7 
4.M 13.98 31 A 
3.76 17.74 28.8 
3.B 21 .st 26.2 ' 

, 



DANIEL B STEPHENS & ASSOCIATES, INC - 
--' 

ENWRONMQJTAL SCIENTISTS AND ENOMEEAS 

I I 

n 

a, 
L, 

+ 
g 
y.. 
0 

E 
0 

I 
W 

* 

Pressure Head vs. Moisture Content. 
Sample No. BH40606AE 

d 

. 

, I 



1o/w 930 11.5 -- .- 352.09 3.28 31 .a 
0 1  -- 348.13 3.96 9-29 a . 9  
1.0 - 3 4 - 0 4  4-00 13.38 25.9 
3.4 (.- 360.49 3.55 96-93 25.3 - 

14.9 -- m.23 3-26 20.19 20.9 

1o/w 700 -- 
lO/lZ lom -- 
10/15 1130 -* 
10/19 a00 -- 

LABoluToRY ANMTSXS P € R F m  BY: R. Hill/J. Kelsey 
WQluTIQl W E  BY: R. I f 1 1  

CHECKEDW: w. ~ t ~ r  , 

L 

-. 
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- *  

__ ' \ -  

A 

Pressure Head vs. Moisture Content, 
Sample No. BH40607AE 

. 





-- 

09/53 
09/30 
10/05 
lo/= 
10/12 
lO/lS 
10/19 

DANIEL B STEPHENS & ASSOCIATES, INC. - - - 
ENVIRONMENTAL SCIENTISTS AN0 ENGINEERS I 

438.46 
427.80 
=.IS 
420.18 
411.n 
4t4.82 
413.24 

OOMnTS: darity of w t a  is 1.0 e/= 
I 

LABORATORY AIIALYSIS PERF- 
ULaJIATICU W E  

EWE- 

BY: R. HilVJ .  KrLsey 
BY: R. Hill 
8Y: M. Anlrmy 

+ 

-- 
10.66 
4-65 
2.91 
1 A 7  
1.w 
3.50 

-- 27.0 
10.66 20.1 
1531 17.1 
18.28 15.1 
19.75 14.2 
21 -65 12.9 

10.6 

. - -  , 

c 

, 
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ENVIRONMWAL SClENTlSTS AND ENGINE- 

--: - 
I 

~ 

. 

. 

* 

8 

1 

- ' -  

I 

Pressure Head vs. Moisture Content, 
Sample No. EH40608AE 

. - -  

I 



DANIEL B STEPHENS & ASSOCIATES, INC. 
ms- 

#ISIRE  Rf3ENTION DATA - W C I N G  c#uu/l5 W PUESWRE PUT€ ‘ 
(PORE SIZE D I S T R I M I W  

m s :  

UBORATORY ANALYSIS P€RFORIIED BY: R. Hill/J. K e l y  

derrity of ntu is 1.0 o/a 

CALQRATION W E  BY: R. H i l l  

, /  

- ‘ t  

I 

I 
1 

I 
‘ i  

h 

, 

. -  . 



n 

Q) 
L 

u- 
0 

€ 
0 

I 
W 

1 

J '  

* .' 
i 

.,- 

" ,  

. 

* .. 

Pressure Head vs. Moisture Content. - ,  
Sample No. BH40609AE 

.. , 
1 

J 
q -  

, a 
I 

. L  .. .- * -  , 
- *  
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DANIEL B STEPHENS & ASSOCIATES, INC \ 

c 

- 

10/26 1145 -- 0.0 -- 358.49 -- 
1 Q R p  1100 -- 0.1 . -- 357.39 1-10 
11/02 13m -0 0.3 -- 354.41 2.90 
11/05 1300 -- 0 .u -- 81.10 3.31 

W.67 2-43 11/09 930 -- 1.6 -- 
11/12 a00 -- 5.5 -- 343.37 5.50 -- 14.5 -- 310.93 2.44 11/16 734 - 

-. 40.2 
1.10 39.3 
4.08 36.8 
7.39 s.1 
9.82 32.1 

15.12 27.6 
17-56 25.1 

.., 

e 
-1s: - derrity of utn is 1.0 g/cc 

LABoRAtoRI ANALYSIS PERFORWED 6Y: M. TranChiVJ. Kelsey 
CALWUTXOY W E  BY: 1. H i l l  

QtEamBI: M.&lkmy 

n 





t 

I 

fi - - DANIEL B STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SClENTlSTS AND ENGW~ 

~~~~ ~ -- 5 3 5  l o r n  1 1 0  -0 0.0 -- 324.48 -e 

1 0 m  1100 ' 0.1 324.82 -0.34 - 0 3  fill 
11/02 1300 0- 0.3 -- 319.60 5 . a  4.m 49.0 

0.1 - 316.40 3.20 a.oa 44.1 11/05 1304 .- 
11/09 930 0- 1 -6 -- 314.% 1.44 9.52 4.7 ' 
11/12 a00 -- 5 .5 -- 311.27 3.69 13.21 41 1 
11/16 ;Iu) -- 14.4 -- 308.51 2.16 lS.97 =.a 

CO#YrS: density of nter is 1.0 g/a - 

r 

. . .  

. -  
. .. 

I 

" 

C 

, 

. 
I 

, '  I _. .. 
, 

. I 



DANIEL B STEPHENS & ASSOCIATES, INC --- 
L ENVlAONMPlTAL SclENTlsTS AN0 M I N E B S  

.. 

Pressure Head vs. Moisture Content. 
Sample No. BH40611AE 

. . -  



-0 -0 lOf26 1145 -- 0.0 -- 520.73 -- 0.1 -- 516.W 3.86 3.65 
11/02 1300 -- 0.5 -- 5W.X 7.15 10.99 
l o r n  1100 

-- 0.8 0- 506.n 2.99 13 .= -- 1.6 .- 5OS.06 1.67 15.65 
1118 1300 

-0 5.5 -- 503.69 1.39 17.M 
11/09 QUI 

-- 14.4 -- 501.12 2.57 19.61 
11/12 mo 
11/16 730 

L 

, 

; .  

32.1 
30.0 
26.1 
24.5 
P.6 
=.a 
21.4 , 



DANIEL B STEPHENS & ASSOCIATES, INC - 
ENVIRONMENTAL SCIENTISTS AND MHEERS 

n 
I 
Q) + 

Y- 
O 

E 
0 

I 
W 

* 

I 

Moisture Content (w, - cm3/crn3) 

Pressure Head vs. Moisture Content, 
Sample No. EH40612AE 

1 

, c 
I -  



* -DANIEL B STEPHENS gr ASSOCIATES, INC \ 
I- 
,-, . ENVIROMENTM SClENtlSM AND ENQlNEERS 

Jam w: €PI 
JuayI(BEII: 3a% 

sAI(pcEyIQIER: BW1W 
RING n: 613 

DEPTH: Y/A 
WlpLEMWp: 192.82Ccc) 

SANlulED EIGHT AT 0 TENSIOU 
CUITH W Ay) RING): 

TARE RING: 
TARE CAP: 

TARE EIGHT of #mnw Ay) cum: 
DRY UEXW of m: 

VOUW: OF UATER IN tANluTED UIOCE: 
 SAW^ mxma m: 

. 
4 



e - DANIEL B STEPHENS & ASSOCIATES, INC ~- - ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

n 
L 

-+ a? x 
Y- 
O 

€ 
0 

I 
W 

10 t 
L 

* 

* 

* 
- . I  

I' 

* 
a 

" 

- . -  
.- 

Pressure Head vs. Moisture Content, 
Sample No. EH40613AE 

i 
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DANIEL B STEPHENS & ASSOCIATES. INC ! - - 
ENVIRONMENTAL ~IEKnSrS AND ENGINEERS 

SUMMARY OF PARTICLE SIZE CHARACTERISTICS , 
c 

BH40396AE 

BH40397AE 

BH40398AE 

B H4040 1 AE 

BH40402AE 

BH40403AE 

B H40404AE 

40405AE 

BH40406AE 

B H40407AE 

BH40408AE 

BH40600AE 

BH40601AE 

BH40602AE 

e 

0.24 

0 0015 

0.088 I 0.20 - 
0.15 - 

0.049 

0.001 7 
- 

0.56 

1 .l 

0.0039 

0.0064 

0 0014 

0.73 

0.37 

0.36 

< 

0.55 - - -  
0.18 - 
0.0033 

0.0020 

1.3 

0.001 9 

1.6 

0.0062 

0.057 

0.0026 

3.5 

1 a' 

1.4 9 33 0.045 

Clayey sand with gravel 

Clayey sand with gravel 

Sandy lean clay with gravel 

Fat clay 

Fat clay 

Silty sand wtth'gravel 

Fat clay 

Well-graded sand - 

Lean clay 
\ -  

Sandy elastic silt 

Fat day 

Clayey gravel with sand 

Silty sand with gravel 

siity ;ravel with sand 

, -  

. d,, andlor d, not reached wnh test speufied 



DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMENTAL SCIENTISTS AND ENOINEEAS 

-- 
~ 

SUMMARY OF PARTICLE SIZE CHARACTERISTICS (CONTINUED) 

+ 0.001 7 - - Lean clay BH40603AE 0 0014 

BH40604AE 0.0014 0.0025 - - Fatclay + 

+ + - - Fat clay I BH40605AE 0.001 8 

B H40606A E 

BH40607AE 

B H40608AE 

BH40609AE 

4061 OAE 

BH40611AE 

BH40612AE 

BH40613AE 

+ 

0.0040 

+ 

+ 

+ 

0 0048 

e 

0.035 0.097 - Gravelly lean clay with sand 

o oaa 0 85 -- -- Clayey gravel with sand 
s 

11 17 4250 7 8 Clayey gravel with sand 

-- Silty Sand 0.1 1 0.14 - 
0.0027 0.0047 - - Lean clay 

0.72 5 3 I - Clayey gravel with sand 

7 4  12 2500 13 Clayey gravel with sand 

9 4  1.7 n - Clayey gravel with sand 

. e % c=K - .. d,@ ardor Go not reached with test rpeclfied 
n 

I -  . *  

%o I median pamcle diameter' 

I 
. 
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YT S I M  AYALYSIS DATA 

DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMENTAL SClEHTlJTS AND ENOHEERS 

Jm WE: 
JOB YUrBEII: 

TEST DATE: 
M U  WUIBER: 

DEPTH: 
INITIAL DRY UEEIGHT OF SAMPLE: 

LlEIWlT PASSING 110: 
YEIW RETAINED $lo: 

E I O n  OF HIDRaElER WLE: 
U L C U U T ~  YEXQll OF SIEVE SAWLEI 

4 0  
3. 15 0.00 0.00 450.01 100.00 

1 .s= 38.1 0.00 0.00 450.01 lW.00 
3/4= 19.0 17.03 17-03 432.98 96-22 
3/a= 9.5 27-69 U.R 4as.29 90.06 I 

4 4.75 27.31 R.03 m.9a 8.99 
10 2.00 22.n %.I6 355.25 mes 

(BASED ow CALCUUTrn SIEVE VI.) 
0 . b  4-14 1 9 3  52.W n.21 

0.- 3.52 22.87 49.37 68.34 
0.250 2 s  2S.n 46.53 66.41 
0.106 ’ 8.90 34.61 37.63 52-09 
0.07s 2.5s 37.16 n.08 48-56 

O A V  37-65 34.59 
34-59 o m  



, 

I I 
I 

. 

* , DANIEL B STEPHENS & ASSOCIATES, INC. - ,- 

ENVIRONMENTAL SCIENTISTS AND ENGINE= 

HYDROQfER DATA 

JaBYAIIE: Eft TEST DATE: 11/10/93 
J a m :  DEPTII: YIA 

9mLENmER: - INITIAL UT: 9-03 (8) 

REACTION WITH Hzoz: SlIwII UT. PASSING #lo: 355-25 (9) 
DISPEIIUUT: <Wsa3)6 START TI=: 1104 

TYPE Of UATER USED: DISTILLED TOTAL UlPLE W: 450.01 (0) 

11/11 0 , s  
0.50 
1-00 
2.00 
5 -00 

10 
21 
60 

120 
240 
407 

11/12 1375 

21 -5 
21.5 
21.5 
21 .5 
21.5 
21.5 
21.5 
22.0 
22.0 
22.0 
22.0 
22.0 

42.0 4.0 38.0 9.4 
38.5 4.0 34.5 10.0 
8.5 4.0 31.5 10.5 
32.5 4.0 28.5 11.0 
30.0 4.0 26.0 11.4 
2U.0 4.0 24.0 11.7 
27.0 4.0 23.0 11.9 
25.0 4.0 21.0 12.2 
23.5 4.0 19.5 12.4 
22.0 4.0 18.0 12.7 
21.0 4.0 17.0 12.9 
19.0 4.0 15.0 13.2 

0.- 
0.06012 
0.04351 
0.03150 
0.02029 
0.01455 
0.01011 
U.Oo603 
0.00431 
0.oou)t 
0.00238 
0.00131 

66.63160 
60.49448 
5 5 . M  
49.41370 
45.59005 
42.0811 
50.- 
36.- 
34.19253 
31.56231 
zo.aWa7 
26.30195 

UBOIUTORY AYALYSIS PERFORMED 8Y: a. 7remhiVL Ulmy 
CALcuUTIolS MADE BY: R. H i l l  

QlEolED BY: a. meny 

‘, 
L 

\ 

, 

52.60 
47.76 
43.60 
39.45 
35.99 
s.22 
31.84 
a.O? 
26.W 
24.92 
23-53 
20.76 
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YET SIEVE UlMYSIS DATA 

DANIEL B STEPHENS & ASSOCIATES, INC. - -- 
JOB wA)IE: 

Jog NlnBER: 
TEST DATE: 

SAnPLE Nm6ER: 
DEPTH: 

lYITIAL DRY ClEIWlt OF u)(pLE: 
LIEIWIT PASSING 110: 

UEXWIT RETAINED 110: 
YEICHf OF HYDRwfER UnPLE: 

ULEULAfED Y1m Of SIEVE -LE: 

4 0  
39 

1 .5= 
3 4 .  
3/W 

4 
10 

-10 
to 
40 
60 

140 
too 

9vpn 
-t pn 

7s 0.00 0.00 366.31 
3a.l 0.00 0.00 366.31 
19.0 0.00 0.00 366.31 
9.5 41.22 41.22 32s.W 

4.- 28.94 70.16 2%.b 
2.00 28.12 98-28 268.03 

CBAfoD ON ULQIUTm SIEVE VI.) 
O S  5.21 20.72 37.10 

0.125 3.37 24-09 S.’15 
0 . a  2.17 26.M 31.56 
0.106 3.98 30.24 2?.% 
0.015 1.24 31.a 26.34 

0.25 31.n 26-09 
26.09 0.00 

lW.00 
100.00 

88.75 
8 0 s  
’15.17 

1oo.m 

bL.16 
5853 
51.58 
47.70 
4s .s 

*. ‘ J  - -  

, 

r r 

, 



11/11 0.25 
0.50 
1.00 

5.00 
10 
21 
60 

120 
240 
392 

11/12 1360 

2.00 

~~ ~~~ 

32.5 4.0 
31.0 4.0 
29.5 4.0 
28.0 4.0 
27.0 4.0 
26.5 4.0 
26.0 4.0 
25.0 4.0 
23.0 4.0 
22.5 4.0 
22.0 4.0 
20.0 4.0 

21 05 
21 05 
21 .5 

26.5 11.0 
11.2 
11.5 
11.7 
11.9 
12.0 
12.0 
12.2 
12.5 
'12.6 
12.7 
13.0 

67359% 
63.81470 
60.26944 
56.72418 
54.36067 
23.17892 
51 -99716 
49.- 
44.90664 
43.72m 
42.5c313 
37.81612 

49.29 
46.69 
44.10 
41 -51 
39.A - 
3a.m 
38.05 
3632 
32.86 
31.99 
3.13 
27.67 

0.oa910 
0.- 
0.04555 
0 . m 5  
0.02075 
0,0147l 
0,01018 
0.- 
0.00432 
O.Oa306 
0.00241 
0.mni 

27.0 
25.5 
24.0 21.5 

21.5 
2l.5 

23.0 
22.5 
22.0 
21 .0 
19.0 
18.5 
18.0 
16.0 

21.5 
22.0 
22.0 

I. 

22.0 
22.0 
22.0 

-TO: U m particle density is  2.65 Jcc 

UBORAIORY ANALYSIS PERFORMED BY: n. TraehfVJ. K d s q  ' 
UWIATIWS M E  BY: R. HILL  - 

CHECICED BY: w. kJraTy 

LC  

I 

. 

c 

, 
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DANIEL B STEPHENS & ASSOCIATES, INC -- 
LlEf SI= ANAlYSIS DATA 

JOB NME: 
JOB WLmBER: 
TEST DATE: 

WLE wu(BER: 
DEPTH: 

IN171AL DRY UEIGHT OF SAMPLE: 
LEIGH1 PASSING #lo: 

WIGHT RETAINED #lo: 
WIGHT OF HY0)ROQTER W L E :  

ULEUUTED tEIGHT OF S I M  WE: 

75 0.00 0.00 114-M 
38.1 0.00 0.00 114.m 
19.0 lb.80 14.m 100.m 
9.5 5-03 19.m 95.8 

4.75 2.65 22.47 1 92.41 
2.00 4.79 27.26 a?& 

(BASED Q( errLQllAlED S I M  UT-) 
0.85 3.74 17.w 41.57 
0.m 2.31 20.15 39.26 
0.250 1.50 21.65 n.76 
0.106 &.la 25.8 a.58 
0 . 0 s  1.89 2?.R 31.69 

0.63 28.3s 31.06 
31 -06 0.00 

100.00 
100.00 
87.12 
82.71 
80.44 
76.27 

69.98 
66.09 
63.56 
56.53 
5334 

dlo: 0- <I) 6 0 :  0.069 (11, 
dbo: 0.18 <E) dl6: -- (I) 

m: 0.0022 (I) d84: 12 tl) 

# D I N  PARTICLE DXAnrrm (60): 0.W9 
WIFOlWITY COEFFICIENT, CU (dbO/d10): -- 

[(d30)r/<d10.&0)1: -- 
WW PARTICLE DIAWETER, t(d1MW)m: - 

COEFFICIENT OF QII(VAME, CC, 



a DANIEL B STEPHENS & ASSOCIATEEINC -- - - a ENVIRONMENTAL SCIENTISTS AND ENQINEERS 

HIP- DATA 

JOB YAIE: ESI - TEST DATE: ll/lO/o3 

UWpLEmmER: BW9&E INITIAL UT: 45.31 (0) 
TYPE of urn USED: D1STILI.m TOTAL u)(pLE UT: 114.86 <a) 
REMT101 YITH Iuoz: NONE UT. PASSING 1110: 87.62 (0) 

DISPERSANT: C N a P W 6  START TIWE: 1058 

JOEYWEll :  %S8 DEPTH: Y/A 

llfll 0 . s  
0.50 
1.00 
2.00 
5.00 

10 
21 
60 

120 
242 
41 1 

11/12 1380 

2l.5 
21 05 
21 .5 
21 .5 
21 .5 
21 .5 
21.5 
21 -5 
22.0 
22.0 
22.0 
22.0 

38.0 
35.5 
3J.O 
31 .O 
29.5 
28.0 
27.0 
25.0 
25.0 
23.0 
22.0 
20.3 

4.0 34.0 10.1 
4.0 31.5 10.5 
4.0 29.0 10.9 
4.0 27.0 11.2 
4.0 25.5 11.5 
4.0 24.0 11.7 
4.0 z1.0 11.9 
4.0 21.0 12.2 
4.0 21.0 12.2 
4.0 19.0 12.5 

4.0 16.5 12.9 
4.0 1a.o 12.7 

0.011537 
0.06158 
O.oCU9 
0.031as 
0.o2007 
0.01455 
0.01011 
O.oo6ot 
0.001)26 
O.oau14 
0,00235 
0.00129 

75.03862 
69.52108 
64.- 
59.58949 
56.27897 
52.96aU 
SO. 7 6 l e  
46.34- 
46.34m 
41 .- 
39.- 
36.41SO 

OOIIEYTS: .rurr, au, particle darrity i s  2.65 s/a 

uBDQAToI(I ANALYSIS PERF- BY: 1. TfmchiUJ. K8l.r~ 
ULQlUTIOWS N E  BY: 1. n i l 1  

CHEaED BY: 1. Ankeny 

\ 

c 
1 

, 



DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMENTAL SCIENTISTS AND ENQHEERS 

PERCENT COARSER BY WEIGHT 

0 2 3  3 3 53 s R 8 8 8 r'l 

I I I I I I I I I 
1 I I I I I I I I I 
I I I  I I I I I I I I 



DANIEL B STEPHENS & ASSOCIATES, INC 
-, -- 

JOB w: 
JOB YU(BER: 
TEST DATE: 

-LE WmBER: 
DEPTH: 

XNXTXAL DRY YEXGHT OF UnPLE: 
wxm PlutXffi NO: 
YEXGHT RETAINED no: 

UEXW w NYDROETER fAIQLE: 
CALalUToD ClEXQn OF S X M  SAIPLE: 

+lo 
3' 

1.5' 
3/4m 

4 
10 

31am 

-10 
to 
40 
60 

140 
200 

Wprr 
*t p.n 

7s 0.00 0.00 184.99 
38.1 0.00 0.00 186.00 
19.0 0.00 0.00 184.99 
9.5 0.00 0.00 184.99 

4.7s 0.00 0.00 186.00 
2.00 0.07 0.07 18b.92 - 

(BASED on WaJLATm S X M  UT.) 
0.85 0.00 0.09 33.23 

0.425 0.06 0.15 33.n 
0.250 0.06 0.21 3J.11 
0.106 0.37 0.58 32.74 
0.075 0.32 0.90 32.42 

0.04 0.0s 32.38 
32.38 0.00 

100.00 
100.00 
100.00 
100.00 
100.00 
99.96 

99.n 
00.54 
99.36 
=.a 
97.29 

~ 

dlO: -- (I) 6 0 :  0.0017 (I) 
dl6: -- . (-1 a: O.OasJ ( I I )  
a: -- (I) a&: 0.0092 (I) 

MEDIAN PARTICLE DXNETER ( 6 0 ) :  0.0011 
uW1MRnIlY COEFFICIENT, Cu <&/dlO): -- 

t(d30)-2/(dl0.db0)1: -- 
nEAw PARTICLE DIAMETER, t ( d l M M ) / n :  -- 

ODEFFICXENT OF aRVANILE, Ec, 

QWEYTS: 

UBORATORY WALYSXS PERFORMED BY: M. trachik 
ULQtUTXOYS WADE BY: 9. H f l l  

QIEao) BY: M. Ankmy c 

, 

. 
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DANIEL B STEPHENS & ASSOCIATES, INC 

I 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

HYDR#TcI  DATA 

J a  YM: 
Jo1 WBEI: 

fAwpLE IUmER: 
TYPE OF urn USED: 
W I Q L  YITH Hzaz: 

DISPERSMT: 

10n2 0.25 
0.M 
1.00 
3.00 
5.00 

10 
21 
60 

120 
240 
474 

10/13 1421 

tZ.0 
22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
21 -5 
21.5 
21.5 
21.0 

35 .S 
w.5 
3J.5 
32.0 
32.0 
31 .O 
30.0 
27.0 
25.5 
23.0 
22.0 
19.0 

10s 3b.o 10.5 
1.5 T3.0 10.6 
1.5 32.0 10.8 
1.5 30.5 11.1 
1.5 30.5 11.1 
1.5 29.5 11.2 
1.5 28.5 11.4 
1.5 a . 5  11.9 
3.0 22.5 12.1 
3.5 19.5 12.5 

3.5 15.5 13.2 
3.5 i a s  12.7 

0.08657 
0.06169 
0.043% 
O.ots66 
0.019aa 
0.01416 
0.0- 
0.00595 
0.00427 
0.00307 
0.00220 
0.00130 

-1s: &s.w m prticle d a r a t y  i s  2.G Ucc 

W T C X Y  AYALYSIS PERFWED BY: R. Hill/J. K8Lw 
ULWLATIOW WADE BY: 1. Hill 

QfEEIv)w: I(. M e m y  

C .  

102.07l45 
99.06935 %.Urn 
01 
91 .sbco9 
88.S6199 
s.55989 
76.55359 
67.55m 
58.54098 
55,53888 
46.- 

102.a 
99.a 
96.03 
91 -53 
91 -53 
88.53 
85-53 
76.52 
67.52 
58.52 
55.52 
46.51 

.. , 
‘ A  

I 
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PERCENT COARSm By WEIGHT 

DANIEL B STEPHENS & ASSOCIATES, INC. 
. ENVIRONMENTAL SCIENTISTS AND EffilNEERS 
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0 I I 1 
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DANIEL B STEPHENS & ASSOCIATES, INC - -- 
JC% YIUE: 

JOB y)(8EII: 
TEST DATE: 

SWPlJE WUIBEII: 
DEPTH: 

INITIAL DRY EIGHT OF S4WI.E: 
YEIQll PASSING 810: 

WIGHT RETAIYOD 810: 
WIGHT OF HID- trUPLE: 

CMaJlATm YEIWn OF S I M  UWPLE: 

L 

eS1 
3 s 8  
10/01/93 
BMobo2nE 
#/A 

127.04 (0) 
1 a . w  (0) 

0.15 (01 
31.39 (0) 
31.13 (01 - 

. ENVIRONMENTAL SClEMlSTS AND M I N E W S  

I 

TEST SIEVE DI- UT. an UT. UT. X P ~ I Y O  
FlucIIoy II)(BEll (a) RETAINED RETAINED PASSIM 

4 0  - 
3. 0.00 0.00 lz7.04 100.00 

1.5. 38.1 0.00 0.00 127.04 100*00 
3/4= 19.0 0.00 0.00 127.04 100.00 
3/lP 9.5 0.00 0.00 127.04 - 100.00 

4 4.75 0.00 0.00 1n.04 100.00 
10 2.00 0.15 0.1s lt6.W W*8B 

(BASED oy CALQIum SIEVE UT.) 
0.115 0.03 0.06 31.37 W.80 

0.- 0.02 0.09 31.34 99.n 
0.250 0.02 0.10 31.33 99.68 
0.106 0.06 0.14 31.29 99.55 
0.075 0.06 0.19 31.24 W.41 

0.01 0.19 31.23 
31 .zJ 0.00 

WOIuIm ANALYSIS PER- BY: II. Tnnchik 
CALUJlAlIOls W E  BY: R. H i l l  

CHEaED BY: 1. 



~ - .  

10/12 0 , s  
0.50 
1.00 
2.W 
5.m 

10 
21 
64 

120 
240 
449 

10/13 1398 

DANIEL B STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTISTS AN0 WIN- 

22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
21 .5 
21 .5 
21 .5 
21 .5 
21 -0 

34.0 1.5 32.5 10.7 
33.5 1.5 32.0 10.1 
33.0 1.5 31.5 10.9 
32.5 1.5 31.0 11.0 
33.0 1.5 31.5 10.9 
32.0 1.5 30.5 11.1 
31.0 1.5 29.5 11.2 
29.0 3.0 t6.0 11.5 
27.0 3.0 24.0 11.9 
25.0 3.5 21.5 12.2 
23.0 3.5 19.5 12.5 
20.0 3.5 16.5 13.0 

0.087% 
0.06216 
0.04412 
0.m132 
0.019n 
0.01406 
0 . m  
0.00590 
0.004tJ 
0.00303 
0.ootZs 
0.00131 

103.53616 
101.94329 
100.55Oc3 
9a.m 

100 .So43 
97.16570 
93.016QI 
82.82av3 
76.45?47 
68AQJlS 
62.12169 
52.f6551 

103.41 
101 .e 
1 w . a  
98.61 

1 w . a  
97.05 
QJ -87 
82.n 
76.37 
68-41 
62.05 
52.50 

. -  
OWEYTS: Auu rul particle demity i s  2.65 e/= 

. 

1 



a DANIEL B STEPHENS & ASSOCIATES, INC 
4 ENVIRONMENTAL SClENTlSrS AND ENGINEER$ 
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DANIEL B STEPHENS & ASSOCIATES, INC - - 
--, 

ENVIRONMENTAL SCIENTISTS AND ENQlNEER8 

Ef SIEVE ANALYSIS DATA 

JOB WE: 
JOE WNBER: 
TEST DATE: 

WLE WNBER: 
DEPTH: 

INITIAL DRY UEICilT OF SAMPLE: 
YEIwlT PASSING 110: 

WIGHT M A I N E Q  110: 
YIGHT OF HID- -LE: 

cN.aJUm YEIQIT OF SIEVE -LE: 

TEST SIEVE DIAMETER UT. a m  w. w. XPASSIYO 
FRACTIOI MI(Ba <m) RETAINED RElAIYED PASSIYt 

+10 
3. 

1.5. 
3/4. 
3/8. 

4 
10 

-10 
20 
&a 
60 

140 
200 

dry- 
mpm 

75 0.00 0.00 82.68 
38.1 0.00 0.00 352.68 
19.0 20.07 20.07 332.61 
9.5 32.49 52.M 300.12 

4.75 25.35 T7.91 274.n 
2.00 37.8s 115.76 236.92 

(BASED oy CMQIU1m S I N  W.) 
0.s a m  31.n 38-11 

0.425 4.69 36.16 33.59 
0.250 2.73 39.19 30.76 
0.106 4.46 43.65 2630 
0.075 7 - 2 7  44.92 25.45 

0.49 45.41 24.% 
24.54 0.00 

1oo.oo 
100.00 
95.31 
s .10  
77.91 
n - i a  

54.58 
47.an 
43.97 
37.60 
35.m 

dlO: -- 
dl6: -- 
Qo: 

(=I a: 1.3 
0.015 Cm) a: 8.8 



DANIEL B STEPHENS & ASSOCIATES, INC. - -- - ENVIRONMENTAL SCIENTISTS AND WIN- - 

I 

11/11 0.a 
0.50 
1.00 
2.00 
5.00 

10 
21 
60 

120 
210 
402 

11/12 1370 

2l.5 
21.5 
21.5 
21 .5 
21 .5 
21 05 
21 .5 
22.0 
22-0 
22.0 
22.0 
22.0 

31 .o 
31 .o 
27.5 
26.0 
25.5 
25.0 
24.5 
23.0 
21.5 
20.5 
21 .o 
19.0 

4.0 2t.O 11.2 
4.0 21.0 11.2 
4.0 23.5 11.8 
4.0 22.0 12.0 
4.0 21.5 12.1 
4.0 21.0 12.2 
4.0 20.5 12.3 
4.0 19.0 12.5 
4.0 17.5 12.8 
4.0 16.5 12.9 
4.0 17.0 12.9 
4.0 15.0 13.2 

0.09010 
0.0637l 
0.04619 
0.m300 
0.020% 
0.01486 
0.01029 
om611 
0.00536 
0.w310 
0.00239 
0.00131 

57.45903 
57.45903 
50.01064 

45.Isccz 
444.69036 
43.6250 
40.43413 
37.25197 
ss.11Ss 
3 6 . 1 m  
31 .QtlbP 

~6.ainw 

38.60 

3J.60 
31 -45 
30.?4 
30.02 
29.31 
27. 16 
a.02 
73.59 
2450  
21 -44 

9.60 

OOIQYTS: .rurr, rur p r t i c l r  darity is 2.65 e/= 

UBorUlORY AWLYSIS PERF- BY: I(. TrrrrhfVJ. Kolsey 
WaJLATlONS W E  BY: R. H i l l  

C H E W  BY: M . h k c y  

, 

, 



fi DANIEL B STEPHENS & ASSOCIATES, INC. - -- 
m ENVIRONMENTAL SCIENTISTS AND ENQINEERs 

PmCp(T COARSER By WEIGM 

E e 
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El SIEVE WALYfiS DATA 

& - DANIEL B STEPHENS & ASSOCIATES, INC. --- 
ENVIRONMENTAL SCIENTISTS AND EKilNENEER8 

+10 
39 

1.5' 
3/4. 
3/8- 

4 
10 

-10 

75 0.00 0.00 149.77 
3a.l 0.00 0.00 149.77 
19.0 0.00 0.00 149.77 
9.f 0.00 0.00 149.77 

4.75 0.00 0.00 149.77 
2.00 0.07 0.07 149.m 

(BAQD 01 CALeLlUm S t M  UT.) 
0 .6  0.08 0.10 34.89 

0.425 0.0s 0.11 3b.S 
0 . a  0 . 6  0.19 w.80 
0.106 0.07 0.26 34.n 
0.075 0.0s 0.30 34.69 

0.02 0-32 S.67 
34.67 0.00 

99.R 
99.61 
w.47 
99.27 
w.15 

d10: -- (-1 60: -- (n) 
d16: -- (I) dbo: 0.0019 (n) 
80: -- (-1 a: 0 . 0 8 t ( r )  

=IAN PARTICLE D I M T E I  (60): -- 
UNIFORMITY WEFFICIENT, Cu (dbo/dlO): -- 

t(&O)W<d10d6011: -- 
I€M PARTICLE DIAIIEIER, t(dlbcQO+d6)/3l: -- 

COEFFICIENT OF aJRVATlJRE, CS. 

m W n S :  - 
LABORATORY AyALrSIS PERFOI#OD BY: n. TmrwAik 

WQIUTIONS W E  Blt R. H i l l  
QIEam BY: n. knkmy 



I 

I 

HYDROE'ER DATA 

DANIEL B STEPHENS & ASSOCIATES, INC. 
-: -- - ENVIRONMENTAL SCIENTISTS AND ENalNEWS 

10/12 0 . s  
0.50 

2.00 
5.00 

10 
20 
60 

120 
240 
444 

10/13 1393 

1.00 

22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
21.5 
21 .5 
21.5 
21.5 
21 .0 

37.5 1.5 36.0 10.2 
37.0 1.5 35.5 10.2 
36.5 1.5 35.0 10.3 
36.5 1.5 35.0 10.3 
37.0 1.5 35.5 10.2 
36.5 1.5 35.0 10.3 
35.5 1.5 34.0 10.5 
32.5 3.0 29.5 11.0 
30.5 3.0 27.5 11.3 
n.5 3.5 24.0 11.8 
2b.0 3.5 22.5 12.0 
21.5 3.5 11.0 12.8 

0.0SZO 
0.06049 
0.oStes 
0.03031 
0.01913 
0.013% 
0.- 
0.00575 
0.00413 
0.00298 
o.oOtz1 
0.00130 

102.94538 
101.515sa 

100.os79 
101.5155a 
1w.08579 
97.22619 
86.3s802 
7a.- 
68.6u125 
64.34066 
51.4- 

ioo.msw 

conms: m Icn prticl* density 1s 2.65 UCc 

LABCUATORY AYALISIS PERF- BY: R. Hill/J. K e l y  
CALQlUTlW W E  BY: R. H i l l  

QlEQcED BY: M. Ankeny 

. 

' , 

. 

102.90 
101 -47 
1m.w 
1m.w 

97. ia  
101 -47 
100.06 

86.32 
7a.60 
68.60 t 

6431 
51.42 

. 
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1 
DANIEL B STEPHENS & ASSOCIATES, INC - 
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DANIEL B STEPHENS & ASSOCIATES, INC 
’ 

ENVIRONMENTAL SCIENTISTS AND EMME= 
:-’ 

UET SIEVE ANALYSIS DATA 

Joe WE: 
JOB IlWER: 
TEST DATE: 

=LE #IcBEll: 
DEPTH: 

IYITIAL9RY EIGHT OF SAMPLE: 
NIGHT PASSING 810: 

NIGHT RETAINED N O :  
E I W f  OF H I D m  W L E :  

CALRILATED NIGHT OF SIEVE mnPLE: 

.. 

TEST SIEVE DIAPtlEm3 Ur. Qll UT. UT. ZPlWIwQ 
FRACTION MLMBER (ra) RETAINED RETAINED PASSING 

+10 
3. 

1 .59 
3/49 
3/a= 

4 
10 

-10 

75 0.00 0.00 346.43 
38.1 0.00 0.00 346.43 
19.0 0.00 0.00 346.43 
9.5 0.00 0.00 346.43 

2.00 855.28 110.88 E13.55 

(BASED on WQIUlm SIEVE ur.) 

4.75 25.60 2s.m m.ss 

0.8s 2a.n m.ao 6o.n 

0.2~0 IMS 117.n 13.74 
0.425 32.32 103.12 28.39 

0.106 9.44 127.21 4.30 
0.075 1.26 128.47 3.04 

0.29 128.76 2.7s 
2.75 0.00 

100.00 
100.00 
100.00 
100.00 
Pt.61 
61-99 

I 

46.16 
21 059 
10.45 
3.27 
2.31 . 

d10: 0.24 (I) 6 0 :  1.1 (I) 
d16: 0.34 <n) dbo: 1.6 (m) 
coo: 0.57 (I) a: 3.8 (m) 

WEDIM PARTICLE DlAMETER (60): 
WIFOlWIn WEFFICIENT, Cu (&O/dlO): 

COEFFICIENT OF QI IVAME,  CC, 
t<c00)w2/(d10.db0)1: 

)(EAT PARTICLE DIMER, [<d16+cbM)/n: 

QOmollS: 

- 
UBURATORY ANALYSIS PERFRIR) BY: II. Trenchit 

ULWLATIONS W E  BY: U. H i l l  
QlEcKEDBY: w.kJIaly J 

1.1 
6.7 

O S  
1.7 

-. 
* I  

, 



-. 

10112 0 . s  
0.50 
1.00 
2.00 
5 .00 

10 
20 
60 

120 
235 
434 

10113 1 3 8  

DANIEL B STEPHENS & ASSOCIATES. INC 
ENVIRONMENTAL SCIEMIStb AND ENGINEERS 

22.0 8.0 1.5 6.5 15.0 
22.0 6.0 1.5 4.5 1 5 5  
22.0 5.0 1.5 3.5 15.5 
22.0 5.0 1.5 3.5 15.5 
22.0 4.5 1.5 3.0 15.6 
22.0 4.5 1.5 3.0 15.6 
22.0 4.0 1.5 2.5 15.6 
21.5 4.0 3.0 1.0 15.6 
21.5 5.0 3.5 1.5 15.5 
21.5 4.0 3.5 0.5 15.6 
21.5 4.0 3.5 0.5 15.6 
21.0 4.0 3.5 0.5 15.6 

o.rms2 
0.07400 
0.05260 
0.- 
0.0059 
0,01668 
0.01182 
0.00667 
0.- 
0.00347 
0.m5 
0.00144 

7.- 
5 . a u  
3.91411 
3.91411 
3.3%% 
3356% 
2.79560 
1.1182 
1.6n4 
0.55914 
0.55916 
0,55916 

40% 
3.42 
2.64 
2.66 
2.28 
2.a 
1.90 
W.74 
1-14 
0 . S  
P.3a 
0.38 

amENls: .rurr m particle darrity is 2.65 g/cs 

' I  

I 

x 

n 

- -  . I  

- 1  

- . '  

J 
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P E R C M  COARSm By WUGM 
\ 

I I I t I t I I I I t  - .  
I I I I I I I I I I 1 -  
I I I I I I I I I *I 

0 s c 

s 
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L 
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DANIEL B STEPHENS & ASSOCIATES, INC. 

- 

ENVIRONMENTAL SCIEMISTS AND EWINEEAS 

YR S I M  ANALYSIS DATA I 

4 0  
5. 

314. 
3f 

4 
10 

1.59 
7s 0.00 0.00 207.70 

38"l 0.00 0.00 207.m 
19.0 0.00 0.00 207.70 
9.5 0.00 0.00 207.70 
4.n 0.00 0.00 207.m 
2.00 0.00 0.m 207.m 

(BASED OM ULanAm SIEVE ur.> 
0 . s  0.01 0.01 47.66 

0 .4s  0.01 0.02 47.65 
0.250 0.00 0.02 47.65 
o . 1 ~  o.ia 0.20 47.57 
0.075 0.59 0.79 4 6 s  

0.42 1.21 46.46 
46.u 0.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

99.98 
W.% 
99.95 
99.57 
98.35 

W l W  AUALYSlS PER- BY: It. Trarhik 
uLQAAlIo(t I(ADE BY: R. H i l l  

CMEOIED BY: M. kJIary 

0.0039 

I 

, 



1-1 DANIEL B STEPHENS & ASSOCIATES. INC I 

I 
ENVIRONMENTAL SCIENTISTS AND EMQINEERS 

10112 0.25 
0.50 
1.00 
2.00 
5.00 

10 
20 
60 

125 
240 
439 

10/13 1388 

22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
21 05 
21 .5 
21 .5 
21 .5 
21 .o 

49.0 1.5 
47.0 1.5 
45.5 1.5 
43.0 1.5 
41.0 1.5 
3a.o 1.5 
35.0 1.5 
31.0 3.0 
27.5 3.0 
zs.0 3.5 
24.0 3.5 
20.5 3.5 

4 7 3  
45 05 
44.0 
41 -5 
39.5 
36.5 
33.5 
28.0 
24.5 
21.5 
20.5 
17.0 

6.3 
1.6 
1.8 
9.3 
9.6 

10.1 
10.6 
11.2 

12.2 
12.4 
12.9 

11.6 

0.0768V 
0.05543 
0.03975 
0.- 
0.01u51 
O.Ow2 
0.oOmZ 
0.OOSUZ 
0.00413 
0.- 
0.04226 
0.00131 

W.64 
95.45 
92.30 
87.06 
82.s 
T6.57 
70.27 
58.74 
51.a 
45.10 

35.66 
u.oo 

99.64 
95.45 
92.30 
87. 06 
62.66 
T6.57 
7n.n 
58.74 
51.50 
45.10 
43.00 
35.66 

Q)#ytS: U m p u t i c l e  dcrrrity Is 2.65 w a  
UMRATCUY ANALYSIS PER- BY: R. HfLI/J. KeLW 

WQIUTXOWS Iwe 8Y: R. H i l l  
ME- BY: U. Ankeny 

t -  

i 

L 

I _ -  

-. 
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fi - - 
U3 S I N E  ANALYSIS DATA 

DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMENTAL SCIENTISTS AND ENONE€% 

Jw w#: 
JQI YIQER: 
TEST DATE: 

SAWPLE m: 
DEPTH: 

INITIAL DUY YEIGHI OF SAMPLE: 
a1WIT PASSING no: 

=EIGHT RETAINED MO: 
E I G H T  OF H Y D m  UllPcE: 

UlQlUlED U3tlll OF S I M  SAWPLE: 

*10 
3’ n 0.00 0.00 m.26 1m.m 

1.5‘ 3a.l 0.00 0.00 172.26 100.00 
3/C‘ 19.0 0.00 0.00 1R.26 100.00 
3/8- 9.5 2.67 2.67 169.59 98.45 - 
i 4.7s 7.00 9.67 162.59 94.39 

10 2.00 10.12 19.79 152.b7 88.51 

-10 (BASED OM ULQlUlED SINE UT.) 
20 0.85 2.30 8.09 42.32 a 9 5  
40 0.m 2.66 10.7s 39.66 78.67 
60 0 . a  2.54 13.29 37.12 n.63 

140 0.106 4.60 17.W 32.52 64.51 
200 0.075 1.19 19.0s 3 1 3  62.15 

*prr 0.20 19.28 - 31-13 , 
-Pr, 31.13 0.00 ’ 

. - .  
0 .  , 

, -  



11/11 0.25 21.5 38.0 4.0 W-0 10.1 
0.50 21.5 3J.5 4.0 31.5 10.5 
1.00 21.5 33.5 4.0 29.5 10.8 
2.00 21.5 33.5 4.0 29.5 10.8 
5.00 21.5 32.5 4.0 28.5 11.0 

10 21.5 31.0 4.0 27.0 11.2 
20 22.0 30.5 4.0 26.5 1 1 5  
60 22.0 29.0 4.0 25.0 11.5 

120 22.0 28.0 4.0 24.0 11.7 
240 22.0 25.5 4.0 21.5 12.1 
352 22.0 25.0 4.0 21.0 12.2 

11/12 1345 22.0 21.5 4.0 17.5 12.8 . 

DANIEL B STEPHENS & ASSOCIATES, INC 
~ - .  I 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

0.- 
0.061% 
0.- 
0.03127 
0.01992 
0.01- 
0.01005 
0 . m 7  
0.00418 
O.Oa300 
0.00239 
0.001u) 

76.1990t 
10.5%15 
66.113s 
66.11385 
6 3 . m  
60.51098 
59.39041 
56.02869 
n.7" 
48.18467 
47.06510 
39.22002) 

oQ+EyTs: m puticle darity is 2.65 o/a 

UBORA'TOIIY ANALYSIS PERF- BY: 1. TnnChiVJ. Kelsey 
WQIUTIOIS W E  BY: R. H i l l  

QIE- BY: W. Anlrw 

67.U 
62.49 - 
58.52 
58.52 1 

56.23 
55.56 
52.57 
49.59 
47-61 
42.65 
41 -66 
34.n 

c 
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, DANIEL B STEPHENS & ASSOCIATES, INC I 
ENVIRONMENTAL SCIENTISTS AN0 ENGINEERS 

-- 

I I A I I 1 I I I I 

8 * I I ,/I I I I I I - I  I 
0 I I /  1 I I I I I I I z Lt I I I I I I 1 I -- 

I A I I I I I I I I 

0 
cy 
I 

0 * c 

1 I I I I I I I * 
I I 

I I I I I 1 I I 

c 
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10/12 0.a 
0.50 
1 .00 
2.00 
5.00 
lo 
21 
60 

120 
240 
4% 

10/13 1403 

-: DANIEL B STEPHENS & ASSOCIATES, INC. I 
-, 

ENVIRONMENTAL SCIENTSTS AND ENGINEERS 

22.0 
22.0 
tZ.0 
22.0 
22.0 
22.0 
22.0 
21.5 
21 -5 
21 05 
21 05 
21 .o 

35 .5 
35.5 
35.0 
34.5 
34.5 
34.0 
33.0 
29.5 
n.0 
24.5 
23.0 
20.0 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
3.0 
3.0 
5.5 
3.5 
3.5 

34.0 
34.0 
33.5 
33.0 
35.0 
32.5 
31 .5 
26.5 
24.0 
21 .o 
19.5 
16.5 

10.5 
10.5 
10.6 
10.6 
10.6 
10.7 
10.9 
11.5 
11.9 
12.3 
12.5 
13.0 

0.08657 
0.06121 
0.04345 
0.030115 
0.01951 
0.01385 
0.00963 
0.00588 
0.- 
0.00304 
0.00223 
o.ooiso 

cD#I1Ts: ASSUR - p.rticlr darrity i s  2.65 g/cc 

UBORATORY ANALYSIS PERF- BY: R. Hill/J. Kelsey 
CALWUTImS W E  BY: R. H i l l  

CHECKED BY: M. M a n y  

ioo.(moio 
100.98010 
w.49510 
98.01010 
98.01010 
%.fa10 
93.55509 . 
H.2mo7 
62.37006 
V.91S06 
49.00505 

n.ma 

100.97 
100.97 
99.49 
98.00 
98.00 
w.52 
93.55 
78-70 n -27 
62-37 
n.9l 
49.00 

' 3  

J 
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DANIEL B STEPHENS & ASSOCIATES, INC 
-. -- 

I - ENVIRONMENTAL SClEMlSTS AND ENGINEERS 

l , 

Ikl SIEVE AYALYSIS DATA 

JQS WWE: 
JOB B: 

TEST DATE: 
SAWPLE B: 

DEPTH: 
INITIAL DRY UEICHT Of W L E :  

UEIWn PASSING #lo: 
UEIWn RETAINED 1110: 

YEIWn OF HYDROMETER SAWLE: 
C U W T E D  IJEIGHI OF SIEVE UWPCE: 

TEST SIEVE D I M E R  VI. am w. w. IPASSIWC 
FRACTIQI IEu(BER (a) RETAINED RETAINED PASSINO 

+lo 
3' 

1.5. 
314' 

4 
10 

3/89 

-10 
20 
bo 
60 

lbo 
200 

6ypn 
=t pn 

A 0.00 0.00 Ei3.39 
38.1 0.00 0.00 253.39 
19.0 28.57 28.57 224.62 
9.5 39.12 67.69 1b.A 

2.00 17.29 111.10 142.29 

(USm ow ULQIUTED SIEVE W.) 
0.115 3.18 31.51 x1.90 

0.- 2.81 34.32 30.29 
0.250 2.22 36.54 28.07 
0.106 3.56 40.10 24.51 
0.075 0.90 41.00 23.61 

0.06 41.06 ZJ.55 
23.55 0.00 

4.71 26.12 93.81 iso.s~~ 

1w.00 
100.00 - 
U8.n 
73.29 
62.- - 
56.15 

51.a 
46.88 
4.45 
37.w 
36.54 

Ix)IwWTS: 

UBWATORY ANALYSIS PERFORMED BY: II. Tnnchik 
ULQ#ATIO(S W E  BY: - R. Hill 

MIXED BY: II. 

I 

, 

, 
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DANIEL B STEPHENS & ASSOCIATES, INC. 

I 
ENVIRONMENTAL SClENTlSTs AND ENGINEERS 

U3 S I M  AYALIEIS DATA 

JOB YAWE: 
JOB IanEER: 
TEST DATE: 

u)(pLE BmEER: 
DEPTH: 

INITIAL DRY UfICHT OF u)rpLE: 
WEIGHT PASSING #lo: 
UEIQIt RETAINOD #lo: 

*!OIT OF UlDRonrrm uI(pLL: 
ULwm *1m OF SIEVE SAWptL: 

TEST S I M  DIMXER VI. CUI UT. UT. XPAStIffi  
FRACTIW UUlBER (m) RnAlNED RETAINED PASSING 

+10 
3' 

1.5* 
3/1' 
3/8* 

4 
10 

-10 
20 
40 
60 

140 
200 

6YP- 
pn 

7s 0.00 0.00 130.26 
38.1 0.00 0.00 130.26 
19.0 0.00 0.00 130.26 
9.5 0.00 0.00 Y30.26 
1.n 0.00 0.00 130.26 
2.00 0.01 0.01 15o.a 

<BASED ow CALQlUTED S X M  UT.) 
0.85 0.m 0.03 33-65 

0.425 0.03 0.06 ~ 33.61 
0.250 0.02 0.08 33.59 
0.106 0.w 0.12 IJ.55 
0.075 0.02 0.11 a.53 

0.01 0.15 S.52 
li.52 0.00 

100.00 
100.00 
100.00 
100.00 
100.00 
99.99 

W.90 
W.81 
99-75 
49-65 
99.58 

~~ 

d10: -- (I) d50: 0.0011 (m) 
d16: -- <I) a: 0.m <I) 
a: -- (-1 d114: 0 . m  (D) 

WmIM PARTIQE D I m  (dol: 0.0014 
WIFORMITY COEFFICIENT, QI <&O/dlO): -- 

t(&O)W(dlQ.&O)l: -- 
WEW PARTXUE DIA#TER, [ ( d l W M ) 1 3 1 :  -- 

COEFFICIENT OF OJRVATURE, CC, 

I .  
, -  

OOIEnS: 
I -  + .  

- 9  

, 
. 

, 



DANIEL B STEPHENS & ASSOCIATES, INC. -- 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

I 

PERCENT COARSER 0Y WElM 

0 ,  

f -- I I I I I /  I I I I I 
I 

.. I I I I I /  I I I I l 

r) 

I ,  I I I I /  I 1 I I I I I 

0 
c 

I I I I I I I I I I I 

r 

2 
8 s 
0 

I rn 
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, DANIEL B STEPHENS & ASSOCIATES, INC 1 I 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

10/12 0.25 
0.50 
1.00 
2.00 
5.00 

10 
21 
60 

120 
240 
469 

10/0 1414 

P.0 t6.5 1.5 25.0 12.0 
P.0 25.5 1.5 24.0 1201 
22.0 24.5 1.5 23.0 12.3 
22.0 24.0 1.5 22.5 12.4 
22.0 24.0 1.5 22.5 12.4 
22.0 23.0 1.5 21.5 12.5 
22.0 23.0 1.5 21.5 12.5 
22.0 21.0 1.5 19.5 32.9 
21.5 21.0 3.0 1a.o 12.9 
21.5 1a.o 3.5 i4.s 13.3 

21.0 12.0 35 a.s 14.3 
21.5 17.0 3.5 13.5 13.5 

0.09246 
0.- 
0.- 
0.03324 
o.ottm 
0.01491 
0.01033 
0.00619 
O.oo1Jo 
0.W317 
0.00228 
0.00136 

68.90849 
66.15215 
63.39581 
62.0176b 
62.01765 
59.26130 
59.26130 
53.74862 
49.61411 
39.96692 
37.21058 
t3.Unw 

~~ 

38.70 
37015 
3S.m 
36.m 
34.m 
33-28 
33.28 
30.18 
2?.a 
a.44 
20.90 
13.16 

I- 

C 
I 



DANIEL B STEPHENS & ASSOCIATES, INC. -- -- 
El S I M  WLYSIS DATA 

c 

JO6 W: 
JOE "8EU: 
TEST DATE: 

UBEII: 
DEPTH: 

INITIAL DRY ti€IwII OF SNWLE: 
UEIW PASSING 110: 

lEIGHT M A I Y E D  #lo: 
tEEIGJIT OF HYDRCWER SAWplf: 

eALQluIED YEICIlT OF S I M  SUPLE: 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

+lO 
3' 

1.5' 
3/4= 
3/Um 
i 

10 

-10 

I 

n 0.00 0.00 374.% 
311.1 0.00 0.00 374.56 

9.5 35.32 91.30 28.26 
4.75 22.U 113.78 zbQ.78 
2.00 22.44 136.24 a.32 

19.0 55.98 55.95 3ia.s 

(BASED 01 CALaJlAm S I M  UT.) 
0 . s  4.20 32.55 4b.w 

0.- 5.20 37-45 39.67 
0.250 3.63 4l.W 36.05 
0.106 5.39 46.47 30.4s 
0.075 0.87 47.s 29.n 

0.04 47.38 29.74 
29.74 0.00 

100.00 
1w.w 
s.05 
7s.e 
69.62. 
63.a 

M. 18 
51 .u 
46.n 
39.74 
38.61 

amm: 

d 

- -  

BY: 1. frad~flr 
BY: R. H i l l  . 
BY: a. & I & q  

. I  

I '  

I 

1 -. 



I 
f I ? 

t m, DANIELB STEPHENS & ASSOCIATES, INC - 
,-* , ENVIRONMENTAL SCIENTISTS AND ENGINE= 

HTDRQREI DATA 
I 

="e: €SI TEST DATE: ll/lO/93 t 

JQOu.mcP: 3S8 OEpf#: U/A 
!MwLEmm€R: DnCOdOlK r m w  ur: 49.w (01 

TYPE OF UATER W: DISlIUED TOTAL W L E  UT: 374.56 (0) 
REAclIol YITH 11202: SlIwlt VI. PAsflNC HO: a.32 <SI 

DISPERWT: C N . w 3 ) 6  START TI=: lo40 

11/11 0.a 
0.54 
1.00 
2.00 
5.00 

10 
20 
63 

120 
a? 
424 

11/12 13% 

21 .5 
a 3 
21 .5 
21.5 
21 .5 
21 .5 
21.5 
21 .5 
22.0 
22.0 
22.0 
22.0 

- 

35.0 
33.5 
3t.O 
31.5 
30.5 
30.0 
30.0 
27.0 
25 -5 
P.5 
21 00 
16.0 

1.0 31.0 10.6 

4.0 26.0 11.1 
4.0 27.5 11.1 
4.0 26.5 1 1 3  
4.0 26.0 11.4 
4.0 26.0 11.4 
4.0 23.0 11.9 
4.0 21.5 12.1 
5.0 18.5 12.6 
4.0 17.0 12.9 
4.0 12.0 13.7 

4.0 29.5 1o.a 
0.08742 
0.- 
O.WR 
0.a3114 
0.oZott 
0.01435 
0.01015 
0.00584 
0.00425 
0.- 
0.00233 
0.00132 

a. 1- 
60.11820 
57.06134 
56.05239 
54.oouE 
52.98553 
52.98553 
&.ma2 
43.814% 
37.70124 
35.64439 
24 -4- 

. 

40.20 3a.z 
3631 
35.66 
34.36 
33.n 
33.n 
29082 
27.88 
a.W 
P.06 
15.56 - 

'- I 



DANIEL B STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTISTS AND ENawEms 
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1-1 DANIEL B STEPHENS & ASSOCIATES. INC. * 

I 

UZT S I M  AJUYSIS DATA 

JQB YI 
JQB uw8 

lES7 DA 
u#rLEyI(B 

DEF 
INITIAL DRY UEIGIIT OF UllD 

r1m PASSINC 1 
WIGHT RETAIYED d 

CALQtUTED UEIEM OF SIEVE SAW 
W I ~  OF n m m  s w  

E: 
a: 
E: 
3: 
IH: 
E: 
IO: 
IO: 
,E: 
E: 

75 0.00 0.00 u1.37 
38.1 0.00 0.00 44737 
19.0 82.40 82.40 365.97 
9.5 33.a 115.68 m.69 

4.75 24.S 140.53 3M.S 
2.00 24.48 165.01 282.36 

(BASB, QI CALLVufED S I M  UT.) 
0.85 4.44 31-02 41.06 

0.425 3.90 34.92 37.14 
0.250 2.99 3'7.91 34.15 
0.106 s.20 43.11 2a.% 
0.075 1.12 4C.a 27.83 

0.20 44.43 27.63 
27.63 0.00 

' 

100.00 
1W.W 
a1 .s8 
7b.14 
68-59 
63.12 

56.95; 
51 0 5 5  
47.39 
400.18. 
38-62 

~ - __ 
d10: 0.001s (rr) 6 0 :  0.36 (m) , 
d16: 0.0(336 (I) d#): 1.4 (m) 
a: 0.0047 (II) dbc: 22 (m) 

MEDIAN PARTICLE DIAMETER (d50): 0.36 
UNIFORMITY ODEFFICIENT, Cu (&O/dlO)t zR3 

L<cOO)W(dlO.d#))I: 0.045 
MWI PARTICLE DIIUQTER, C(dlb+Q;OdbC)/fl: 7.5 

ODEFFIEIEYT OF WRVAWRE, Cc, 

OOmyTt: 

UBORATORV ANALYSIS PERFORWED BY: N. TrarhiF 
WQIUTIONS Wrw BY: R. H f l l  

QIEEIED IY: w. krkmy 

. 



. 
, DANIEL B STEPHENS & ASSOCIATES, INC I 

ENVlRONMenAL SClENTlStS AND ENGINEERS 
-- 

HYD- DATA 

JCS W: ESI TEST DATE: 
Jo6ywBEII: 3858 DEPTH: 

sNmEu18Ell: BWQ602AE INITIAL UT: 
TYPE OF UWER UEO): DfSTIUED TOTAL SAMPLE VI: 
RucTIol YITW Im2: ImE UT. PASSING $10: 

DISPERfAYT: CN9a3)6 START TI#: 

11/11 0 . z  
0 . 9  
1.00 

5.m 
10 
20 
60 

120 
240 
387 

11/12 1350 

2.m 

21 -5 
21 .5 
21 -5 
21 .5 
21 .5 
21.5 
21 .5 
22.0 
22.0 
22.0 
22.0 
22.0 

34.0 4.0 
32.0 4.0 
31.0 4.0 
30.0 4.0 
3 . 0  4.0 
29.0 4.0 
26.5 4.0 
21.5 4.0 

14.5 4.0 
13.0 4.0 
11.0 4.0 

ia.0 4.0 

30.0 10.7 
2a.0 11.1 
27.0 11.2 
26.0 11.4 
26.0 11.4 
25.0 11.5 
22.5 12.0 

14.0 13.3 
10.5 13.9 
9.0 14.2 
7.0 14.5 

17.5 12.a 

0.m10 
0.06324 
0.0t505 
0.a5209 
0.otozp 
0.01145 
0.01040 
0.00617 
0.aoLL6 
0 . 0 a m  
0.002% 
0.00139 

65.- 
61.56552 
59.3667s 
57.16W 
57.16799 
%.%922 
c9.4mo 
38.4llU5 
3Q.78276 
2 3 . m 7  
19.78892 
1539l38 

QnQWTs: - prtfcl. brriy I. 2.65 Nee 

UBoruIOQY AJULYSIS PERF- BY: 1. TrenchiYJ. ICeLsey 
ULQIUTIolS WADE BY: R. H i l l  

CHECKED BY: n. AnkWfy 

.- 

I 

c 

41 -63 
38.86 
37.47 
36.a 
36.- 
34.69 
31 -22 
24.29 
19.13 
16.57 
12-40 
9-n 

1 

. 



DANIEL B STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTIm AND ENOHEERS 

--: 
i 

PERCENT COARSER BT WEIGHT 

.. 
1 I I 1 1 I I I I I 

0 

I I I I I I 

I I I I I I I IF I I 
f 

I I I 

8 ;  I I I I I I+ I I I I 
P4 

t I I I I /  I I I I 
I I I I I If I I I I 

I I I I I f 1  I 1 1 

I I I I Id I I I 1 1 
r -r Y 

s I I I I 1 I I I -  1 I 
I I I I fl I I I I I 
I I I 1 / I  I I I I 1 



, /?& DANIEL B STEPHENS & ASSOCIATES, INC \ 
’- -- 

LET S I M  AllALJSIS DATA 

JoInw2 
JOB NLmER: 
TEST DATE: 

SMPLE YUIBER: 
DEPTH: 

lNlTIAL DRY SIGHT OF SAMPLE: 
W G I t T  PASSING 810: 

SIGHT RETAlYED 810: 
SIGHT Of M Y D m  tlu9LE: 

CALaJIATm YEICHT OF S I M  UWptE: 

4 0  
P 

1.5. 
3/5. 
3 / s  

4 
10 

-10 

75 0.00 0.00 168.n 
38.1 0.00 0.00 168.n 
19.0 0.00 0.00 1dd.n 
9.5 0.00 0.00 168.n 

2.00 0.36 0.36 16a3s 

(BASED o( ULQluTDD SIEVE VI.) 
0.a 0.16 0-27 50.47 

0.125 0.10 0-37 50.37 
0.ao 0.08 0.4s 50.29 
0.106 0.14 0 3 9  50.15 
0.075 0.07 0.66 50.m 

o m  0.69 50.05 
50.05 0.00 

4.75 0.00 0.00 1a.n 

100.00 
100.00 
100.00 
100.00 
100.00 
99.m 

99.47 
99.27 
99.12 
9a.W 
m.70 

I 

dl0: -- (n) 60:  0.0014 (I) 
dl6: -- (I) dbo: 0.0017(n) 
a: -- <n) a: 0.0076(1) 

r n I W  PAllT1Cl.E DIAnETER (60): 0.0014 
UNIFORMITY COEFFICIENT, QI (d60/d10): -- 

t(dM)”t/(dt0.&0)1: -- 
)(uy PARTICLE DIAMETER, ccdlb+dSo*d1141/n: -- 

QTFFICIENI OF a J R V A W ,  Cc, 

aDIEyTS: 

\ 



W D m  DATA . 
JOI w)(E: ESI TEST DATE: 11/1o/QJ 

J O O B :  DEPTH: WA 
tAllpLEu.reEn: B v u u m u  IYITIAL VI: 50.63 <e) 

lYP!€ OF UTEU USED: DISTILLED TOTAL SAHPLE VI: 168.n te) 
REACTIQI YITH 1(202: SLIGHT UT. PAtfXffi no: 168.3s (0) 

DISJERSUT: twsof)6 START TI=:. 1142 

. 
DANIEL B STEPHENS & ASSOCIATES, INC. - -- 

~ ENVIRONMENTAL SCIENTISTS AND WIN- - 

~~ ~ ~ 

11/15 0.25 23.0 %.5 3.5 51.0 7.4 o.onm 1w.no79 100.52 
0.50 23.0 54.0 3.5 50.5 7.4 0.05096 99.7b324 99.53 
1.00 
2.00 
5.00 
10 
21 
60 
120 
240 
528 

11/16 13% 

t3.0 
23.0 
23.0 
23.0 
23.0 
t3.0 
25.0 
23.0 
23.0 
23.0 

53.5 
53.0 
51.5 
50.0 
47.5 
42.0 
39.5 
36.0 
36.0 
27.5 

3.5 50.0 
3.5 49.5 
3.5 48.0 
3.5 46.5 
3.5 44.0 
3.5 38.5 
3.5 36.0 
3.5 32.5 
4.0 32.0 
4.0 25.5 

7.5 
7.6 

8.1 

9.4 
9.8 
10.4 
10.4 
11.8 

7.v- 

a.s 

0,- 
0.025Tt 
0.016% 
0.01189 
o.Ooab1 
0.00523 
0.00378 
0.00275 
0.WlS 
0.00125 

98.7Sw 
97.76812 
%.80%5 
91 .=7a 
86.90500 
76.04187 
n.toc09 
64.19119 
63.2m65 
46.41517 

-S: ~ . 3 u  m prt ic le  dermity is 2.65 g/cc 

UBORATORY ANALYSIS ?Et?- BY: J. KeLsey 

CHEQEEDOI: 1. Ant- 
ULQRATXONS W E  BY: 1. Will 

1 

98.54 
97.56 

9l.65- 
86.72 
75.88 
10.95 
64.8 
a3.m 
46.32 

%.a 

c 

, 



, 

PERCDYT COARSER EY WEIGHT - 
1 

DANIEL B STEPHENS & ASSOCIATES, INC. - -- 
L. ENVIRONMENTAL SCIENTISTS AND ENONE- 

I I I I I I I I I 

8 
.L I I I i I I I I 1 I 

n 
c 

I I I I I I I I I 
I I I 1 I I I I 
1 I I I I I I I I 

+b I I I I I 
I 

I I I I I 

0 
N 
.L 

0 * c 

I I I I 1 1 I I 

I I I I I 1 I I I 1 
I I I 1 I I I I 



/‘(4c\ -- - 

JOB w€: 
Joe NcmER: 
TEST DATE: 

W L E  YUIBER: 
DEPTH: 

INITIAL DRY SIGHT OF SMPlS: 
YIGHT PASSING #lo: 
YEIWlt RETAINED 110: 

SIGHT OF HID- -LE: 
ULaJUTED UEIGWT OF S I M  WLE: 

, DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

+lo 
P 

1.5. 
3/bm 
3/8= 

b 
10 

Is 0.00 
38.1 0.00 
19.0 0.00 
9.5 0.00 
4.75 0.00 
2.00 0.00 

0.00 170.41 
0.00 170.bl 
0.00 170.b1 
0.00 170.bl 
0.00 170.bl 
0.00 17Q.bl 

(BASED al ULQtUTED S I M  W.) 
0.85 0.01 0.01 29.87 

0.- 0 . a  0.01 29.m 
0.ZO 0.03 0.01 w.84 
0.106 0.01 0.08 29.m 
0.075 0.02 0.10 29.A 

0.01 0.11 29.n 
2v.n 0.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.w 

99.- 
W.% 
99-86 
W.73 
99.66 

, 



DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMENTAL SCIENTISTS AND EN6NEm 

--. 

HID- DATA 

Jae wA#: ESI T€sTDAT€: lO/Ow93 
Joommul: 3858 DWW:  W/A 

u)IpLEyIQlfit: BwwOu€ IYITIM UT: 29.m 
lYP€ OF UATER W: D I S T I W  TOTAL WLE UT: lfD.41 
REARIOl U T #  ntoe: KDERATE UT. PASSING 1110: 170.61 

DISPERtAYT: CwsCOY START TI=: bl 

10/12 0.25 
0.50 

2.00 
5.00 

10 
21 
60 

120 
240 
619 

14/13 142s 

i .oo 
22.0 32.5 
22.0 32.0 
22.0 31.5 
22.0 31.0 
22.0 30.5 
22.0 30.5 
22.0 29.5 
22.0 26.5 
215  24.5 
21.5 tt.5 
23.5 2t.O 
2f.0 18.0 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1 .I 
3.0 
3.5 
3.5 
3.5 

31.0 
30.5 
30.0 
29.5 
29.0 
29.0 
28.0 
25.0 
21 .5 
19.0 
17.5 
16.5 

11.0 
11.1 
11.1 
11.2 
11.3 
11.3 
110s 
12.0 
12.3 
12.6 
12.9 
13.3 

0.OSrm 
0.D6287 
0 . W  
0.03166 
0.02010 
0.01stl 
0.00988 
0.oOsQt 
O.oOw0 
0.- 
O.Oott0 
0.00131 

103.75 
102.01 
1w.m 
s.n 
W.05 
W.05 
93.n 
83.6t n.95 
63.59 , 
n.n - 
48-53 

\ . 
m s :  m particle density is 2.65 o/tc 

UBQUTORY ANALYSIS PERFWED BY: R. Hill/J. Kelsey 
CALQIuTIQ(s W E  BY: R. Hill 

QlEoQp BY: M. A n l t q  

. 
I - .  

, 
, -  



-- 

8 
N 

DANIEL B STEPHENS & ASSOCIATES, INC I - 

ir; 
0 I 

.L 

I I I I I I I I 
I I I I I 1 I I I I 

s d 

+ A 

1 I I 1 1 I 1 I I I 

s 
.L I I I 1 I I I I I I 

ENVIRONMENTAL SCIENTISTS AND ENCIINEERS 

0 I I I I I I I 1 I I - I I .r 
1 I I I I I I I I 1 

0 1 I , I I I I I t I 
N 1 I I 1 I I I I I 1 * I I 1 I I 1 1 I 1 I '  

1 I I I 1 I 1 - r  1 - 1  
I I I I I I 1 "i : s  I I 1 I I I I I I 

x) I I I I 
n I I I I I I I I I I 

I I I I I 1 I 
I I I I I I I I I I 

c 
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YT S I M  ANALYSIS DATA 

& DANIEL B STEPHENS & ASSOCIATES, INC- 
E N V ~ R ~ M ~ A L  sciEmiSn AND W H E W  

4 0  
3. 

1.5. 
3/48 
3/88 

4 
10 

-10 
20 

- 4 0  
60 

140 
too 

drlrprr 
-t pn 

A 0.00 0.00 3w.94 
38.1 0.00 0.00 179.95 
19.0 0.00 0.00 179.96 
9.5 0.00 0.00 179.95 

4.75 0.16 0.16 179.78 
1.42 m . 3 2  2-00 1.26 

CEASED 01 ULQILA'IED SIEVE UT.) 
0 s  0.51 0.85 61.68 

0 . 4 z  0.29 1.14 41.39 
0.250 0.47 1.61 s0,PZ 
0.106 2.24 3.a 38.68 
0.075 0.44 4.29 38.24 

0.10 439 38.14 
38. 14 0.00 

I *  

1w.w 
100.00 
100.00 

W,9l 
99.21 

ioo.00 

m.01 
97s 
96-22 
90.% 
W.92 

~ ~~ ~~~ 

d10: -- (an) a: ,-- C-) 
d16: -- C I I )  dbo: 0.0018 CR) 
a: -- (I) a: 0.OoK (I) 

=IAN PARTICLE DIAMETER (a): -- 
WIFORWTI ~FFIEXENT, Cu (dbO/d10): -- 

C~dU)~r/CdlQ.d60)1: -- 
MEAN PARTICLE DIAMETER, t l d l M M ) / n :  -- 

mEFFlCIENT OF W A T W E ,  CC, 

m s :  

, 

. . -  
I 

.- 



DANIEL B STEPHENS & ASSOCIATES, INC - - 
ENVlRONMerrAL SClEMlsTs AND ENOINEERS 

10/12 0.25 
0.50 
1.00 
2.00 
5-00 

10 
21 
60 

120 
240 
46b 

'10113 1411 

tr.0 42.0 1.5 
22.0 41.0 1.S 
22.0 40,s 1.5 
22.0 40.0 1.5 
22.0 400.0 1.5 
22.0 40.0 1.s 
22.0 38.5 1.5 
213 35.5 3.0 
21.5 33.5 3.0 
21.5 32.0 3.5 
21.5 30.0 3.5 
21.0 27.0 3.5 

40.5 
39.5 
39.0 
38.5 
38.5 
38.5 
37.0 
32.5 
30.5 
28.5 
26.5 
23 .S 

9.4 0.082oS 
9.6 0 . m 2  
9.7 0.041% 
9.7 0.02951 
9.7 0.01866 
9.7 0.01320 

10.0 o.ow22 
10.5 0.00562 
10.8 o.oo1oc 
11.1 o.ooa9 
11.4 0.00211 
11.9 0.00124 

mWEYTS: r m  p.rticL8 dcrrrity 8s 2.65 g/cc 

-TORY UlALYSIS PERFQUO BY: R. HiLl/J. K e L y  
CALQ~UTIOLS WE BY: R. niit 

QIEaED BY: n. Ankeny 

95,99431 
93.62406 
Pz.43897 
91 .a 
9 l . a  
91 .a 
87.69aS1 
n.03247 
R.29201 
67.55155 
42.811W 
5s .m 

1 

05.u 
92.W 
91 .n 
00.53 
90.55 
9o.n 
87.01 
76.42 
n.72 
67.02 
6 2 3  
f5.26 

c 



DANIEL B STEPHENS & ASSOCIATES, INC - 
--' 

ENVIRONMENTAL SClENTlmS AND ENGINEERS 

L . -  



, DANIEL B STEPHENS & ASSOCIATES, INC. 
--; 

ENVIRONMENTAL SCIENTISTS AND ENQHEERS 

Yn S I M  ANALYSIS DATA 

JOB YAWE: 
JOB HmER: 

TEST DATE: 
W L E  HumER: 

DEPTH: 
INITIAL DRY UElCHT OF W L E :  

WEIGHT PASSING #lo: 
WEIGHT RETAXWED #lo: 

YEIGHT OF HID- u)(pLE: 
ULaJuTED YEIGHT OF S I M  u)(pLE: 

TEST SIEVE DIAJETa VI. aM UT. UT. XPASSIYG 
FRACTIOl MWBER C a r )  RETAINED RETAINED PASIN6 

4 0  
3. 

1.5. 
3/4= 
3m 

4 
10 

-10 
20 
40 
60 

140 
200 

dryprr 
#t pn 

75 0.00 0.00 248.86 
38.1 0.00 0.00 248.86 
19.0 52.79 52.79 196.07 
9.5 13.29 66.08 182.n 

4.75 0.54 66.62 182.24 
2.00 3.37 69.99 178.87 

(BASED 011 CALanATm SIEVE VI.) 
0.115 0.74 19.01 45.94 

0 . a  0 . a  19.69 45.26 
0.250 0.86 20.55 44.40 
0.106 4.79 Z.35 39.61 
0.075 2.10 27.44 37.51 

0 -47 27.91 n.06 
37.04 4.00 

1w.m 
100.00 
A.79 
13.45 
n.tJ 
n.8a 

A.74 
69.69 
68.37 
6O.W 
57.76 

UB[RATORY AWLISIS PERF- EY: M. T r w h i k  - U L a J l A T I W  W E  BY: R. Will 
CwEocEO EY: M. k r k q  



. DANIEL-B STEPHENS & ASSOCIATES, INC - --- 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS I 

HYD- DATA 

Jm NAME: ESI TEST DATE: 11/10/!8 
J a n :  3858 DEPTH: %/A 

sA)(pLEyIwBER: Bw0606NE INITIAL W: 46.68 (0) 
TYPE OF WTER lJ!SED: DISTIUB) TOTAL -LE UT: 248.86 (0) 
REACTICU UITH H202: -ERNE UT. PASSING #lo: 1m.w (0) 

DIWERSAYI: <Y.p03)6 START TIWE: 1128 

11/11 0.25 
0.50 
1.00 
2.00 
5.00 

10 
20 
60 

120 
240 
387 

11/12 1355 

21.5 
21.5 
21 .5 
21 .5 
21.5 
21.5 
21.5 
22.0 
22.0 
22.0 
22.0 
22.0 

44.0 
41 .o 
38.0 
35.5 
33.5 
31 .O 
30.0 
28.0 
25.f 
24.0 
23.0 
21 .5 

4.0 
4.0 
4.0 
1.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

40.0 
37.0 
34.0 
31.5 
29.5 
27.0 
26.0 
24.0 
21.5 
20.0 
19.0 
17.5 

9.1 
9.6 

10.1 
10.5 
10.8 
11.2 
11.4 
11.7 
12.1 
12.4 
12.5 
12.8 

0.081w 
0.05887 
0.04268 
0,03079 
0.01978 
0.01425 
0.01015 
0.00591 
0.00425 
0.00303 
0.m41 
0.00130 

=.a980 
79.26307 
R . W  
67.46oR 
63.19623 
57.- 
55.69831 
51 .41= 
&.os827 
42.84490 
404.70266 
37.- 

1 
mr(EyTS: Assum ~ . n  particle density is 2.65 g/cc 

UBORllTanY ANALYSrS PERfWED BY: a. Trer~I~ik fJ .  Kelsey 
U L W U T I U d S  MADE BY: R. H i l l  

QIEaED BY: a. lhltay 

61 -59 
56.97 
5255 
48.50 
45.42 
41 .n 
400.03 
36.95 
33.10 
30.80 
29.26 
26.95 

I 

c 
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b 
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DANIEL B STEPHENS & ASSOCIATES, INC I 
ENVIRONMENTAL SClEMlSS AND MGINEEFIS 

s -- - r I 
I I 1 I I 1 I 
I I I I I I I I 

.+ 

.L 

0 
N 
c 

0, 
.L 

~ 

I I  I I 1 1 -- I L  I 
1 1  I 1 I I 

n 

J 
I 

E 
d 
i 
3 
8 
0 

Q) 
3 

1 

p: 
W 

4 2 
!!I 
8 QD 
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YET SIEVE ANALYSIS DATA 

DANIEL B STEPHENS & ASSOCIATES, INC. I 

ENVIRONMENTAL SClENTlSJS AND E"€= 

JOB YAIQ: 
JOB Nuts=: 
TEST DATE: 

W L E  MmER: 
DEPTH: 

INITIAL DRY WIGHT OF u)(pLE: 
W l W  PASSIN6 #lo: 

YIWn RETAINED 1110: 
WIGHT OF HYDRCM€TER !SAMPLE: 

WWUTED EXGUT OF S I M  SAWPLE: 

75 0.00 0.00 344.00 
38.1 0.00 0.00 344.00 
19.0 17.47 11.47 332-53 
9 s  6a.92 60.39 265.61 

4.75 21.36 101.n 2b2.S 
2.00 20.91 122.66 221.34 

(BASED 01 ULWTED S I N  W.) 
0.85 3.28 30.11 45.14 

0.425 1.69 31.80 43.41 
0.250 1.26 33.06 42.19 
0.106 3.98 37.04 38.21 
0.075 1.02 38.06 37.19 

0.11 38.17 37.08 
37.08 0.00 

100.00 
100.00 
%.67 
16-65 - 
70.42 
64.34 - '  

59.98 
n.74 
s6.w 
s0.n 
49.42 

ISORATORY ANALYSIS P€RFonrm) aY: 11. T n r r h i k  
W W U T I Q I S  MADE BY: 1. M i l l  

CHEOSD 8Y: n. Ankmly 



. DANIEL B STEPHENS & ASSOCIATES, INC - ~-- -. 
L ENVIRONMENTAL SCIENTISTS AND WINEERS 

11/11 0 . b  
0.50 
1.00 
2.00 
5.00 

10 
21 
60 

120 
240 
397 

11/12 136s 

21.5 40.0 
21.5 37.5 
21.5 34.5 
21.5 32.0 
21.5 30.0 
21.5 28.5 
21.5 27.0 
22.0 zs.0 
22.0 t3.5 
22.0 22.0 
22.0 21.5 
22.0 19.5 

~~ 

4.0 36.0 9.1 
4.0 33.5 10.2 
4.0 30.5 10.6 
4.0 28.0 11.1 
4.0 26.0 11.4 
4 4  24.5 11.6 
4.0 23.0 11.9 
4.0 21.0 12.2 
4.0 19.S 12.1 
4.0 ia.0 12.7 
4.0 i ts 12.1 
4.0 15.5 13.1 

O.oQ% 
0.06061 
0.- 
0.03162 
0.02029 
0.01550 
0.01011 
0.00603 
0.00431 
0.00307 
0. oozco 
0.00131 

~~ ~ 

74.34944 
69.1- 
62.99050 
57.8735 
53.- 
50.598m 
47.501a 
433.37051 
40.2R61 
37.1?4= 
36.142W 
32.011n 

47.86 
44-52 
40.53 
37.21 
34.f5 
352.56 
30.56 
27.91 
25.91 
a.Qt 
23.25 
20.60 

-1s: m p n i c l e  h i t y  fr 2.65 g/a 

UBQlUToRY AMMYSIS PERFolwoD W: n. IrendtiklJ. Kelsey 
EALWTIONS WE BY: R. Hill 

CnE0;DD BY: n. Antmy 

> -  

I 



PoicEM COARSER By WEIGHT 

a 

E 
2i a 



I 

I - -  
I -  

DANIEL B STEPHENS & ASSOCIATES, INC. 
- - 

--: 
i ENvIRoNMBJTALSCIE)JMIIANDENar(EW6 

-- 

75 0.00 0.00 300.06 100.00 
38.1 0.00 0.w 3w.06 lw.w 
19.0 111.67 111.67 188.39 a n  
9.5 UA1 155.08 lU.98 4aa 

4.75 20.60 115.68 124.38 b1.U 
2.00 a0.a 195,119 1Ob.17 34.72 

0 . b  b.8b S.19 37.W 3o.m 
0.- 3.3s 86-54 w.54 a 0 6  
0.250 2.6b w.7a 31.90 a.92 
0.101) 7-66 9B-Llt 240% ~ 19.n 
0.m 2-70 101.u a s  17.52 

0.56 1Oz.m 2l.W 

1. t .  

(RUED 01 UL~UUTED s t m  ut.) 

% nom 0.00 

11 
4250 

14 
7.8 

< 

d 

, 

. ,  

t 

, .  
. 
, 

c 

1 -  

L -  
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DANIEL B STEPHENS & ASSOCIATES, k. 
E"uENTALsclEKIlsTsANDoI#wEms 

11/11 0.a 
0.50 
1.00 
2.00 

10 
21 
60 

120 
247 
116 

11/12 1 s  

5.00 

2ls 
2l.5 
2l 05 
2lJ 
2l.5 
21s 
2lJ 
2ls 
tZ.0 
PO0 
tZ.0 
P.0 

~ 

30.0 
26.5 
24.0 
P.0 
2 l . O  
20.0 
19.0 
17.0 
16.5 
16.0 
15.5 
143 

I 4.0 26.0 11.4 
4.0 P.5 12.0 

1 4.0 20.0 12.4 
1 4.0 18.0 12.7 
1 4-0 17.0 12.9 
I 4.0 16.0 13.0 
1 4.0 15.0 15.2 
1 4.0 13.0 13.5 

4.0 12.3 15.6 
1 4.0 12.0 15.1 

4.0 11.5 13.8 
4.0 ' 10.5 13.9 

0.ooO;Es 
0 . m  
0.01;IJO 
0.- 
0.02157 
0.0las 
0.01066 
0.- 
O.oo00 
0.04315 
0.00243 * 
0.00136 

2l .P 
1a.a 
1 6 s  
14.62 

- 15.m 
15.00 
12.19 
10.56 
10.16 
9.n 
9 3  
a s  

' .  
-c 

, -  
..-. ODWYTS: .ralr m prticle cbrrity i s  2-65 Ucc - - 

, 



DANIEL B STEPHENS & ASSOCIATES. ‘INC. . - -- 1 
C ~ B J I A A s c l E M l S T s A N O E N Q I ~  

I I I I I I I I + I 
I I I I I I I I I I 
1 I I I I I I I d I E 

9 €3 

J 

z 
0 a 

I I I I I I I I i  I i 

0 

c 
f 

8 c 
c s +  I I I I I I ‘ I  I I I I /  I I I It I I 

I I I I 1 I 1 I I I 

, 

- I  

_. 

I I I I , I  I I I I 
I I I I I 1 1  I I I I 

n % a 
5 

- * .. . . .* 
5 - ‘ L  



DANIEL B STEPHENS & ASSOCIATES, INC. 
E N V I ~ U S C I ~ A N D E N O H E E R S .  

- \ 
c - - 

UET S I M  AUKYSIS DATA 

. 

4 0  P 75 0.00 0.00 199.15 100.00 
0.00 199.15 100.00 1.5. s . 1  0.m 

US= 19.0 0.00 0.00 199.13 100.00 
9.5 0.00 0.00 199.13 100.00 

0.00 199.13 100.00 - 3/sll 
4 4.7s 0.00 

10 2.00 0.14 0.14 198.99 99-b 
-. 

(w a ~ALQIUTED S I N E  UT.) 
0.15 n.39 99-86 0.S  0.07 

9924 
20 

- 4 0  0 . a  0.47 0.60 n.92 
0.so 5 s  5.91 n.58 92.46 

40.S 37.67 G o - '  

60 
0.106 w.91 

46.% - 51.56 
140 
a00 0.071) 6-11 

4.- 51.88 26.M 
26.6 0.00 

6 0 :  0.11 tm F 

-10 

40.20 
6yp.n '  
-pn ' 

, 
1 

1 . -  

. <  

c 

r 
c 

- <  

.. J 



DANIEL B STEPHENS & ASSOCIATES, INC. 
E N V I R O N M E N T A L S C I E ~ A N D M Y ~  - - - 

> . 
'- 

I '  

_.. 
" 

TEST DATE: 
DWllr 

1YITlAL UT: 
TOTAL SamK UT: 
YI. PASSING no: 

START TIrcEt 

~oooooooo~oooooo~oooo .ooo .~ooo~ooo~~oooo~ooooo~ooooooooooo~~~o~oooo -o -oo -ooo~oo -  

DATE 0 ? %FIwQ T l l E  TD, R RL L 
<x) CWIY) ( e) <ut) (ut) (a/i) (a) cm) 

4S.a 
38-21 0.50 22.0 31.5 1.5 30.0 11.1 0.06310 38.zJbos 32.48 1.00 22.0 27.0 1.5 6 . 5  11.9 0.oCbot sMo61 

25.56 5.00 22.0 20.0 1.5 18.5 13.0 0.02158 75.- 22.W 
20 tZ.0 18.0 1.5 163 13.3 0 . 0 l a  2l.w 2l.m 19.7s 60 22.0 17.0 1.5 15.5 13.5 O.#lbn 19.75529 

17.19 12l 21.5 16.5 3.0 13.5 13.6 0.W51 17.sob2t lb.65 2bO 2l.5 15.0 3.5 11.5 13.8 0.oaJo lb.M15 13.37 L8 2l.5 14.0 3.5 10.5 14.0 0.- 
10113 1- 21.0 13.0 3;s 9.5 14.2 , 0.00155 12.1- 12.10 

;' 4 

10112 0 s  22.0 37.0 1.5 553  10.2 0.Osm u.uf99 

2.00 22.0 75.0 1.5 21.5 12.5 0.- 2 7 . a O  27.38 

10 22.0 19.0 is 17.5 13.2 o.oim 

5 ... 

. 

I 

, 

I 

, 



I DANIEL B. STEPHENS & ASSOCIATES, INC 
4 ~ E I U T U S C ~ M O ~  

I I I I I I I I tl I 
I I 1 I 1 I 1 I f  I I 

I 
I I I I/ I I 

I 
I 

I 
I 

I 
I 

I 
I 

I I I I +  I 
I I I I I I I t I 1 

I I I I I I I I 
8 I I I I I I dl I I I 
N I I I I I I /  I I I I * 
0 

c 
z 

8 
.L 

s I I I I I I 
I I 

1 I I I 
I I 

I I I 

0 
(Y 
.L 

0 
.L 
c 

1 I I 1 1 1 I I I I 
1 I I I I I I I 1 1 

* 
.L 

I I I 1 I 
I I I I 

I I I I I 
I I I I I I 

I I I I I I I I I I 
L 

I I I I I I I 1 I 1 

si *+a 53 I 
'1 I I I I I I I I I - I  
c I I I I I I I I I 

- . - ,  
'. 

- . -  
I -  - -  r 

. . .  

.. 
. 

, 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 
ENVI-ALSC-AND- * .  

I 

' 7  

- -  



t - \ -  

DANIEL B. STEPHENS & ASSOCIATES, INC. --. 7 I - mllONMENTUSCIENnsTsANDMPSEW(I, 

. I  d r  

TESTDATE: 10- 
DWw: W/A 

INITIAL W: - (0) 
TOTAL UWpLt W: 155.87 (0)  
W. PASSING no: us.= (0) 

START TIM: 9l5 

1 .  

10/12 0.15 
0.50 
1.20 
2.m 
5.00 
10 
21 
60 
120 
240 
459 

10/13 140? 

P.0 
22.0 
a 0  
22.0 
22.0 
22.0 
tZ.0 
n.5 
21 -5 
21 3 
n.5 
21.0 

55.0 
IJ.0 
31 -5 
30.0 
29.0 
28.0 
26.5 
24.0 
22.0 
20.5 
19.0 
17.0 

1 3  323 
1.5 31.5 
1s 30.0 
1.5 28.5 
13 27.5 
1.5 26.5 
1 3  a 0  
3.0 21.0 
3.0 19.0 
3.5 17.0 
3.5 15.5 
3.5 13.5 

10.7 
10.9 
11.1 
11.4 
11.5 
11.7 
12.0 
12.4 
12.7 
12.9 
13.2 
13.5 

0.- 
O.Odu0 
0.- 
0.m190 
0.- 
0.01547 
0.01009 
0.00611 
0.00437 
o.oQ512 
0.- 
0.00lIJ 

9.7s 

92-07 
87.47 
8b.40- 
81 3 
76.73 
65.45 
58.31 
52.17 
4757 
41 -43 - 

%.a 

- 1  

' .  
, -  

. r  

O1EamBYr ILlJlkany 

. 6 I- 

- ,  

, .- 
, 

I I . 
c . 

1 , 

v ?  

c 1 .  . 



.. 
c c 

9 I I I *  I I I I I 
L I I 1 I I I I I 

I I I I I I I 1 

i 
D 

.. . 



- /*rc\ DANIEL B. STEPHENS & ASSOC&'ES. INC. 
-. 

ENVlRONMEHIAL SUENTUTS AND ENWEER9 
\ , 

S I M  AMLYSIS DATA . , I  

JOI YAWE: 
JmywEllt 
fut DATE: 

SAmS YllPUt 
OEPfYt 

IYITIAL DRT YIQlt OF WPLE: 
umm PAttIW 8lo: 
YIQn RElAIYED 8lO: 

YIQll OF UlQLlE: 
CALanATm E I t n  OF SIEVE m: 

4 0  
P 

1 .s= 
3/4= 
3n= 

4 
10 

n 0.00 0.00 117.63 
38.1 0.00 0.00 117.63 
19.0 39.00 39.00 m.63 
9 5  3.12 42.12 n.51 

4.75 5.56 47.66 69.91 
2.00 - 5.49 53.1s 64-48 

(Msm 01 ULaJlATm SIEVE UT.) 
0.85 3.37 38-53 39.29 

0.- t46  400.99 36.m 
0.250 1.72 42.n 35.11 
0.106 2.74 4%4s 32.37 
0.m ,. 0.76 46.2l 31.61 

0.06 ' 46.n 31.5 
31 -5s 0.00 

I '  

100.00 , 
100.00 
660s ~ 

44.19 
s9.a %.e 

50.49 
47.32 
45.11 
49-59 - 
40.62 

-- .. 
-10 

- 

. . .  

, 5 

1 

5 
I 

, I .  -.. ' , '  



iiris 0.2s ~11.0 ss 3.5 XLO 103 0.- mnm 

2.00 a.0 n.0 3.5 29.5 10.9 0.a3a~ aisw 
0.50 25.0 36.5 3.5 31.0 10.6 0.06495 R.&?60 

5.00 El.0 32.5 3.5 29.0 11.0 0.01957 67.- 
10 ZJ.0 32.0 3.5 28.5 11.1 0.013a9 6 6 . m 1  
2l L11.0 a 0  3.5 28.5 11.1 0.00958 & . a n 1  
60 23.0 31.0 3.5 27.5 11.2 O.WS7l 64.La320 

120 23.0 31.0 3.5 27.5 113 O.Oo401 65.46320 

538 23.0 315 1.0 273 11.1 0.00190 64.46320 
11/16 1360 L11.0 31.0 1.0 27.0 113 0.00120 65.29l14 

1.00 LJ-0 34.0 3.5 30.5 10.7 O.oc326 7l.19555 

240 11.0 31.0 3.5 27.5 113 O.oot116 &La320 . 

- 
-' * L 

L ' -  
a 

.rr m PWtfClO d.rriw fB 2-65 o/C+ 

*, - - ~ W A N U Y S I S P E R ~ I I :  J. K d ~ y  'n 

CALaUTIOMS w19E BY: R. N f l l  
amm BY: n. Wuly , I. I 7 .  

c 

a *  - 

DANIEL B. STEPHENS & ASSOCIATES, INC. - - 

41.12 
39.8 
39.19 , 
n.9l 
37.26 
36.62 
36.e I 

3 5 3  
35s 
35.34 
3s.3 
w.69 

h E N V I R O W E N T A L S C E N W T S A N D ~  . =  
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DANIEL B. STEPHENS & ASSOCIATES, INC. 

I I I 
I 1 I I 
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I 
I 

1 1 1  
I I  I I I I 

I I I 
I I I I I I f  I I I I 
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DANIEL B STEPHENS & ASSOCIkES, INC. 
-,- 

I 

~ R o N L ( B I s T A L s c I E M L s * ) A N D p I o H ~  

IEI S I M  AyAlYSIS DATA 

Ja YM: 
JOB y#scI: 
TEST DATE: 

weu YWEI: 
D m :  

INITIAL DRY UEIQlt Of m: 
0 WIQn PAtfIffi no:  

UEIQI RETAIYED #lot 
UEIQn or Y I D m  m: 

CUaJUm Y I Q I  Of L I M  SlUQLEt 

000000000000000000000.000000~.00000000~0000~000000000~~00000~.0000 

TEST S I M  DIAllEilEI VI. Qll UT. UT. XPAstIWc \ 

4 0  - 
FueTIQI yI(BEI (E) RETAINED RETAINED PASSIM 

P 7s 0.00 0.00 40626 100.00 
1.5' 38.1 0.00 0.00 406.26 100.00 
312. 19.0 3t.45 ~t.u s1i.m 77-13 
31s 9 3  w.12 1ai.n 222.11~ n.09 " 

- 4  4.n '47.61 229.18 1n .m 4331 
10 2.00 29.11 a.29 145.97 36-11 - 
20 0.B h93 102.91 44.1 - 3o.w 
40 0.m 6.87 1W.n  3731 6.37 - - 60 . 0 . a  431 114.09 n.00 P.U . 

140 L l W  t.00 121.09 , 26-00 17.68 - 

I . -  , 
-10 (USED a SIM UT.) 

2m 0.075 a11 123.20 =.a9 16.24 ' ' 
1.W 1a.17 2l.92 I *Pn 

-p.n 21 0% 0.00 . -  
dl0: 0.0048 (II) 60: 7.4 (n) 
d16: 0.070 (R) dbD$ 12Cn) -  ' 1 '  

a: 0.B (R) dbL: b (-I 

- . .  .- a 

4 

r 
\ 

i 

c 
, -  

, 

' 1  
> . 

. -  .. 



-. - DANIEL B STEPHENS & ASSOCIATES, INC. 
E M ~ A L S C ~ A N O E N O ~  

L , 
-- 

, . 
, -  

0..00.0.0...~000000..0.00...000000.00.000...~000~0.00.0000.00.00...0..00~~00000.0.0~ 

DATE T I S  TDW R R L - R C O ~ ?  L 0' ? 13pItQI 

1 1 m  0.a ZJ.0 30.0 3.5 a.5 11.4 0.011Ou 49.a%u 1LOQ 
0.50 23.0 28.5 3.5 d . 0  11.6 0.06570 47.mz11 17.00 
1.00 ZJ.0 25.5 3-5 t t .0 12.1 0.04549 41.u346 11.96 
2.00 ZJ.0 243 5.5 21.0 12.3 0 . m 4  39.- 14.a , 
5.00 ZJ.0 ZJ.0 3.5 19.5 12.S 0.- 36.7lm l3.a 

io  23.0 21.5 3.5 18.0 12.8 0 . 0 1 4 ~ ~  12.24 
2l P.0 21.0 5.5 17.5 12.9 0.0lQw 32.95068 11.90 
do ZJ.0 19.0 3.5 155 13.2 0.00619 29.18b7l 10.54 

120 a.0 18.0 3.5 14.5 13.3 O.WU1 27.3Olm 9 . u  
240 a . 0  17.0 3.5 135 13.S 0.0(1513 25.418% 9-18 m 23.0 17.0 1.0 i ~ o  i3.s 0.00tio 24.imo - &tu 

l l n 6  13% ZJ.0 15.0 1.0 91.0 13.8 0.00135 20.7lln 7.a. 

~ I I U  c E) (ut) (ut) (ut) (a) cm) cu 

.. 

.. 

, 

.. 
1 .  

, I 

, 
I 

I 

L 

, -  
. 

1 
-. 

' 4 '  

, 1 - -  - .  

- 4  

, 
1 .- '. 

..- , 

1 .  ._ 
-c . - , '  - 



DANIEL B STEPHENS & ASSOCIATES, INC. -- . ~AoNMEHIALsclENTlsTsANDwHtwb , 



\ 

' I  . - -  I 

n 

el0 
P 

1 3' 
314. 

.. 3 m  
, 4  

10 

-10 

~~ ~ . .  
75 0.00 0.00 312.58 100.00 

38.1 0.00 0.00 s i2 .s  ioo.00 
I 19.0 , 115.15 115.15 197.43 63-16 - 

4.75 30.11 1 a . s  127.m 40.M - 
2.00 27.66 2l3.16 WA2 31 .m 

00s 9.59 1m.n m.zJ 2?.s 
0.- 4.97 1a.m 65.a 26.00 
0.250 4 - a  i m i a  60.7~ 24s 
0.106 8.81 198.99 51.97 2o.n .. 
0 . a  2-m 20l.79 49.17 19.- - 

9 3  40.24 1S5.39 l57.19 50.29 - 

'. 2 . t ,  

CmSm 01 CMQRATED J I M  YT.) 

0.72 2ozs1 4a.a - -  
a.45 0.00 - . .  

, 



\ - -- 
* 

- .  

-. 

DANIEL B. STEPHENS & ASSOCIATES, MC. 1 
\ ENvIAoNMENYALsclwl lsrsANo~ 

a 

. , c  . .I 

TEST DATE: H/10/9J 
> 

DEnW: IVA 
IYITIAL W: 79.e a) 

TOTAL UT: 312.S (0) 
ut. PAstIffi n o :  99.42 (0) 

START TXmz 1066 

ll/ll 0 . b  215 55.0 4.0 51.0 7.3 0.m260 63-6 

1.00 21.5 50.5 4.0 46.5 8.0 0.- 58.- 
2.00 29.3 48.5 4.0 #.5 8.3 0.02748 55.7%4 
L O O  21.5 47.0 4.0 43.0 8.6 0.01763 R.87l2l 

10 215 46.0 4.0 42.0 8.8 O.Ola9 52.611a59 
21 2 l . O  46.5 4.0 40.5 9.0 O.OOS86 50.TS9l6 
60 2l.O 43.0 4.0 39.0 9.3 0.60531 48.s59m 

0.50 2l5 5J-O 4.0 49.0 7.6 0.05248 6 1 a 2  

120 22.0 405 4-0 365 9.7 0.- 4%- 

420 Po0 375 4.0 355 10.2 0.- 41.%%3 
a 22.0 59.0 4.0 35.0 9.9 0.- 43.- , 

l l l f2 up0 Z O  -34.0 4.0 30.0 10.7 O.Wl17 37S8b57 
,r 

I > ’  P ” -  . -  * 
7 

o0101tt: - m p;rticl. brrity is 2.65 glee 
. >  

-TORY ANALYSIS PUxII#ED 87: II. T r r r h i k / J o  Kdy - 
CAWUTIW 87: + R. nit1 . a  - - 

-87:  I I . h b y  - - 
- ,  

c 
- 

. C  9 -  e -1 I ... 
& 

c -  
I - -  

1 9 s  
18.53 
17.73 
17.S 
16.74 
16.14 
15.54 
14.54 
l3.b 
1 3 3  
11.95 

. 

, 

. .  
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fi DANIEL B. STEPHENS & ASSOCIATES, INC. - - 
~#JNuBJIALsclEMlsTBANoEmMERs 

I 
F? 

1 I I 

I .L I I I I f l  I I 
- 8 

s -- I I 1 I I I I I  I I 
.L I 1 

I I I I f I I /  I 1 

0 
Ly 
II 

Q 
.L 

I I I/ I I I I * 
.L -- I I I 

I I / I  I I I I 
I 

x 
4 
L 

I 1 I I I I I I I I I 

, 
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, .  .. + "  ' - *  

-, 
SUMMARY OF AlTERBERG LIMITS 

. -  - . #  

c 

Liquid Limit PIastic Limit Plasticity Index 
Sample Number (%e 9/91 ("/ol Us) (%e s/e) 

, 
I 

.- 8 ' .  

DANIEL B. STEPHENS & ASSOCIATES, INC. - -- 

BH40396AE 

c 

\ 

BH40397AE 

~ R o N M e c T A L s c I ~ * N o ~  c 

BH40398AE 

BH40401AE 

BH40402AE 

BH40403AE 

BH40404AE 

BH40405AE 

BH40406AE 

BH40407AE 

BH40408AE 

, 

BH40600AE 

BH40601 A E  

I 

BH40602AE 

BH40603AE 

BH40604AE 

. 

I 

19 .. 
.. . . '  15 ... ' t  ' 34 

I 

49 8 ' 26 23 
\ 

4 4 -  1 8 . ' .  ' -, 26 

, '  . 
61 26 - 3s ' 
- 

- 26 I 28 c 

' ' V  
-54 a , 

L . e .  

32 
- ' I  50 .; - 17 

. -  
.. NOT TESTED' a 

49 '20 _ -  29 

79 3a 4t 

. -  

- r  . 

"- 
I '  

-." 
44 49 . 20 , , 29 



* 

SUMMARY OF ATERRERG LIMITS (CONTINUED) 
(. - , 

Liquid &it 
Sample Number (%I m 

Plasticity index 
(%* d9) 

BH40605AE 

BH40606AE- 

BH40607AE 

B H40608AE 

8 H40609AE 

BH4061 OAE 

BH40611AE 

BH40612AE 

BH40613AE 

72 26 

22 
2 4 .  

4 6 -  

I 21 

- 21 19 

13 

3 

25 

$ 9  

LI 

17 

, 

I 

-19 

, 23 

23 
, 

- ,48 

., 

h '  - 

74 

1 

1 07 33 
.-, 

, -  
-.. - -  NOT TESTED' 

NOT TESTED' 
, .  

I . - .  

I 

1 

. 
' I  

- .  I -  

1 

-.. .- t :  , -  
I . I  

I -- 

\ *  

, 
r r  

' v 

. .- 



. .  1 - r \ '  

lEQILtt 8.. . - 1 .  - 7 

LIWID LIMIT: 340 
PUSTIC LIMIT: 15 cu 

PUZl1ctn ItPo(: 19 <n 

I 

r- 

, 

.. 

,4 '- . ;,* * 
I '  -. I- 

,* 



-' - c -  DANIEL B. STEPHENS & ASSOCIATES, INC. - 
. I  E N V I R O N b W f A L S C I E I 6 S T S A N D ~  

c 

\ -  I .  

36.0 
I 
I -  
I -  - 

- 1  
I 
I - 

M 
35.0 t I 

l 1  
I '  

0 

z 34.0 

z 
Q 

. 

1 33.0 , 

10 
- NUMBER OF BLOWS 

. -  
I -  



A m  LIMITS 

- -  PLASTIC LIMIT , ,  - ;. 
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50.0 
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48.0 
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ATEREERG LIMITS 

LIWfD LIMIT - -  
TRIALmmm€R: 1 2* 

00-00000000000000 

Nlmm OF DRmst 30 n 
PANnmER: ut L L 2  

IIEIQIT of PAN + mm m n  cgi: 13.213 12.w 
YIQIT OF PAN + DRY SOIL (01: 11.28 10.97 

YEICIll of PAN (91: 7.05 7.n 
WIGNT of WfDl (01: 2.00 1.99 

I E I ~  OF DRY motL cgi: 3.33 3.19 
blUVII(ETI1C m1- QyllEwT <XI: 60.06 62.38 

i' 
3 

11 
U f  

12.43 
1O.M 
7.00 
1-77 
2.76 
64.n 

0000*000I 

- .  

PUSTIC LIMIT <XI: 

-TS - 
LIWID LIMIT: 61 0 
PUSTIC LIMIT: 260 

PUSTICITY ma: 3s C P  

26-15 . 
> 

1 
I 1 -  

c 

, -  
. . a  
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s L 

* 

60.9 - 
I I 

.lo 100 
c 

25 
- BLQWS 

. *  NUMBER OF BLOV 
I 



==I--/ - i * -  

, 

I 

' I  

i .- * 

t 

I 
.3 ' .  -." 

.4 

I 

- , *  

8 

. -  
* - .  

1 .  - 
.- 
I .  



a , DANIEL B. STEPHENS ~r ASSOCIATES’INC. -- -. 
ENVlRONMENTALWENTSTSANDENQ~ 

57.0 7 - 
I 
I .  

4 

. -  

8 
I 

* I  
I 

’* I . 
I 
1 

- 
w 

55.0 Ei 
L 

I 
V 

- 1  
‘ I  

‘ I  
$ 1  
I 

, 

- -  
51 e 

Li 

10 25 
BLOW I O 0  

z 

* -  - . - t  * I -  , 
NUMBER OF BLOW 



' 

.. 
& DANIEL B. STEPHENS & ASSOCIATES. INC. 
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ATTERIERO txnrn 
. 

1- 
b -  

o. 

it 
!: 
1: 

1: 

't 
1: 

1: 

1: 

1 . 2 - 3  

w n 16 

16-73 19.e 20.9 
15-91 1S.UU 16.12 

u1 u 2  u s ,  

a.14 1-11 7-71 

s m  7.n a.u 
2.?6 3.91 L 4 S  + 

&?A 5o.n %PI 

L 

- 9.63 
9.w ' 
a. a 
0.23 
1 3  - 

16.67 

. 

. 

* -  . 

I I 
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DANIEL B STEPHENS & ASSOCIATES, INC. =-. 
E " M E N T A L s c t E " I T s A N D ~  

L 

LIQUID LIMIT 
- ?  

TRIAL rwILII 1 2 

WIEIoFDIoPst 27 37 
PAWHMB€R: U l  LL2  

WIQIT Of PAN + #IS7 SOIL Cg): 12.76 13.29 
W I M  of PAW + DRY SOIL C9): 10-8  11.22 

LlEIQlt af PAW (9): 7.m 7.97 
Y I M  af urn (9): 1.01 2-07 

(JUVIIIET~IC mtMe mmn (XI: 65.115 63.69 

000~0000000.0000.0 

YIQlt 01 DRY SOIL Cg): 2.95 3.25 

5 I 

1T 
u s  

I t 1 5  
1037 
7. w 
1 .n 
2-58 

68-99 

- -ON0  

F R a  THE FUY amw, T I  LIQUID LIMIT IS: 66.0 0 
I 

. 

M I C  LIMIT - 24.27 A 

ltEQlLn - 
LIQUID LIMIT: 66m I 

* -  

_ -  e 

L 

L 

' .  

, 
. 1 
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fi DANIEL B. STEPHENS & ASSOCIATES,' INC. -- I 
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69.0 

63.0' 

NUMBER OF BLOW . 



DANIEL B. STEPHENS'& ASSOCIATES, INC. *. -- 
' -.. I 

. 

FROl TIE FLW aWe, tlQ LIWID LIMIT ISr 48.8 (u 

, PwrIC'IMIT ' 
- '  

RIAL  YIQWI: 1 2 '1 

o o o o o o o o ~ o ~ o n o  

PAYlaaeER: I 1 2 
~ I Q n  w PAY + m1fT OOIL (0): ._ 9.59 ' 9.12 

LlEIacl of PAY + DRY SOIL tn): .- 931 8.92 - 

I ,  . . ' 

- -.- ,7 
\ 

Y I Q R  of PAW tij, . 7-87; 7-90 * - .  
E I Q R  of YAtEI t a t  , 0.28 0.20 -,' . - '" 

U€1m of DRY SOIL (g): 1-44 1.02 
CIUVImmIC MOISNOE OWrryT a): - 19.44 19-61 

- - .  

- I .-  7 - 5  - .  . -  . *  
: t  - _. 

I 
1 - -  

. I  
, -  
, 

- I  c - 
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- 47.0 I 

10 25 ... 
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I -  

1 , 
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ATTERBERC LIMITS 

J(IInNtEt Est 

S A w p L E U m E R :  uMMo7a 
JOIWmER: 

DEPTH: II/A 
TEST DATE: 11/01/93 

1 

. -  
3s 

ut 
14.A 
11.82 
7.m 
2.96 
3 , s  

n.oE 

21 
u2 

14.41 
11-56 
7.93 
2.b 
3.63 

7 U t  
m a  THE FLw OmE, tnr LIQUID LIMIT IS: 79.0 cx) . -  

1 ,  3 ' 1  * 

9.29 9.59 I ,  

' -8.95 9 - n  
8.M 7.6. -- " ' 
00% 0.46 , 

I- 
0.9l 1-22 ' 

37.36 37.70 

RESATS - I 

LIQUID LIMIT: w a )  - 
PUSIIC LIMIT: 38 <XI 1 -. PUSIICITY m01: 4 1 ( u  - ' . '  

v -. ' 1  - 
1 -  h 

\ 

I -  

* , -  > I  
I C  .C 

< ' -  . . . *  
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ARERE€RG LIMITS I 

PATUIEI: u1 LL2 
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10 00 
h 

NUMBER OF BLOWS t . '  

. 



1 1 - -  
a 
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EN~RUUMENTUSC~EN~~~~SANDENQHEERS 
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PULIIC LIMIT 0: 26.21 s '  
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m a  TIE tLw anw, tllE LIWID LIMIT It: 43.1 CD 
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1 1-1 DANIEL B. STEPHENS & ASSOCIATES. INC. --- 
a 

3.61 
3.0 

111.a 

F R a  tlp fLRl amE, THE LIWID LIMIT IS: 107.0 0 , 
PUSTIC LIMIT - ’ . . ,  ’ - 

1 2 R I A L  UaER: , 
00000L.00II000000 

PAW rwlu: 1 .  2 
=1QfT of PAT + #Is7 SOIL (9): 8.90 kg - \  

YIQlT of PAN (9): 7.n 7.w 
llEIQlT Of UAm (9): 0.29 0.a 

W I O t l  OF DRY SOIL <SI: ’ 0.m 0.11 - 

PLASTIC LIMIT (XI: m.36 f 

YEIUIT OT PAN + DRY SOIL (9): 8-61 8-56 

GRAVIMETRIC mxmw QMTD~~ (x): 32.B 3J.R 

\ 

RESILTS - 
LIWID LIMIT: lo? 0 

3J a1 PIAsrIC LIMIT: . 
PLASTICITY ma: 74 n 
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, 
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, DANIEL B STEPHENS & ASSOCIATES, INC. -- I 
i ENVIRONMPCTAL S C l E N T l ~  AN0 ENGINEERS 

SUMMARY OF PARTICLE DENSIN TESTS 

Sample Number 
Particle Density 

(s/cm3) 

BH40396AE 

BH40397AE . 

BH40398AE 

BH40401AE 

BH40402AE 

BH40403AE 

BH40404AE 

BH40405AE 

BH40406AE 

BH40407AE 

BH40408AE 

B H40600AE 

BH40601AE 

BH40602AE 

BH40603AE 

* I  

- 

c -  

BH40604AE I 

\ 

Nor enough sampler to fun test 

L A s w ( 4 ) ~ b A P P & a a  

2.65 

2.65 

2.65 

2.68 

2.69 

2.69 

2.73 

2.67 

2.69 

2.66 

2.70 

2.71 

2.62 

2.70 

2.66 

2.66 

I -  

- 

* -  



/"c\ - 
SUMMARY OF PARTICLE DENSITY TESTS (CONTINUED) 

DANIEL B STEPHENS & ASSOCIATES, INC. I 

ENVIRONMENTAL SCIENTISTS AND E"EERs 

4 

Particle Density 
Sample Number ( s / M  

BH40605AE 2.70 

B H40606AE 2.66 
1 

BH40607AE 2.64 

BH40608AE 2.64 

BH40609AE 2.66 

BH4061 OAE 

BH40611AE 

BH40612AE 

BH40613AE 

Not enough samples lo run tea 

U&B3(4)U(US\ESbAPP N83 

2.73 

- -2.59 

2.62 

2.64 

'. 

L 



- - . 
PARTICLE DEJISITY 

Ja@yA)IE: ESI 
JQImHeER: 3Bs8 

!aml.EyI(BEII: BHsmwK 
DEPTH: Y/A 

DANIEL B STEPHENS & ASSKIATES, INC 
ENVIRONMEHTAL SCIENTISTS AND ENOWE= 

TRIAL 1 TRIAL2 

AVERM;E PARTICLE DENSITY Cg/CC) 2.6s 

QmOCTS: 

U W R A l ~ Y  MMYSIS PERFORMED BY: (1. Trenchit 
ULQtUTIOWS W E  BY: R. Hill 

QLEocm BY: w. Adcaly 

106.48 113.66 
148.48 15b.m 
380.64 388.16 
m.03 362.63 

27.0 27.0 
0.- 0 . M  

2.m 2.62 

0.99113 0.- 

2 . a  2.63 

. 

I 



DANIEL B STEPHENS & ASSOCIATES, INC 
I 

1 ENVIRONMENTAL SCIENTISTS AND E " E E R S  
'- 

PARTIQE DENSITY 
JOI YAIE: ESI 

WLEMmER:  BH40397AE 
DEPTH: Y/A 

3858 I 

TRIM 1 TRIM2 

WIGHT OF PYololETER FIUED U/ AIR (Q): 
WIGHT OF PYOKWTER FILLED U/ SOIL (0): 

WIGHT OF PY- FIUED U/ SOIL L WTER (Q): 
(0): 

QDfEIIvED mwERAnsE tdeg e): 
DENSITY OF UNER AT OBSERVED fMpERAnmE CUCC): 

PARTICLE DENSITY Wa): 

-CTIoI FACTm, k: 

PARTICLE DENSITY AT ZOc Wa): 

WEIWCT OF PYo#EIER FIUm w 

~ ~~ -~ 

108.29 
146.17 
3w.a 
356.62 ' s . 0  
0.9917 

2.65 

0.9965 

2.66 

100.76 
146.P 
m.50 
W9.16 

33.0 
0.9947 

2.66 

0.9965 

2 . 8  

LABaRATORY AWALYSIS PERFhED BY: M. Trarhik ' 
CALQlUfIQlS W E  BY: R. Hill 

Q1Eam BY: n. Ihlteny 



DANIEL B STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SClENllStS AND ENGINEERS 

--. 

PARTICLE DENSIlY 
Jo1 “E: ESI 

wey)IBER: 3as8 
s&mLEyI(BEI: Bwo39&E 

DEPTH: Y/A 

I TRIM 1 TRIM2 

bE1wIT OF PYQlolETER FILLED U/ AIR (0): 108.25 102.64 
LhIOn OF PYcyoolER FILLED U/ SOIL (0): 156.12 lS1.18 

bEIGHI OF PY- F I L W  U/ SOIL L UNER (g): 3a6.74 3al.42 
WIQlT OF PYoKloTER FILLED U/ Y A E R  (9): 356.91 351.21 

OBZERVED TE#pERANRE cdeg C): a . 5  30.0 
DENSITY OF YATR AT OSSERMD EWERAWRE Cue): 0.9958 0.995? 

PARTICLE DENSITY Cg/e): 2.64 2.64 

CORRECIlQl FACTOR, K: 0.9976 0.- 

PARTICLE DENSITY AT ZOc C g / a ) :  2.65 2.64 

A M U Q  PARTICLE DENSITY CglCC) = 2.65 

UBORATORY ANALYSIS PERFOWED BY: n. Trenchik 
CALRJLATIONS MADE BY: R. Hill 

UlEQQD BY: 1. waly 

, 
, 

, 

- I  
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I ' 9  
PARTIUE DENSITY \ 

DANIEL B. STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTISTS AN0 ENGINEERS 

, 

TRIAL 1 TRIAL2 

EIGHT OF PI- FILLEO U/ AIR (9): 1m.a 102.66 
YIGW OF PI-ER FILLED U/ SOIL (9): 150.51 149.27 

=EIGHT OF PYeyoETEI FILLED U/ S I L  L UATER (9): m.86 =.a8 
YIwf OF PYOWQTER FILLED U/ UATER (0): 3 s 7 3  351.63 

OBSEIIVED T D ( P E R A m  Cdcg C): 24.0 24.0 
DENSITY OF YATER AT OB#- TwpERAlzlRE <g/cc): 0.- 0 . m  

PARTICLE DENSITY <g/a): 2.67 2-68 

CORRECTIOI FACTOR, K: 0.9991 0.9991 

PARTIUE DENSITY AT ZOc Cg/CC): 2.67 2.68 

\ 



fi DANIEL B STEPHENS & ASSOCIATES, INC. - 
--, - . ENVIRONMENTAL SCIENTISTS AND ENaHEERS 

PARTIa.€ DorSIW 

TRIAL 1 TRIAL 2 

UEIWrt OF PI- FILLED Uf AXR (9): 100.% 105.19 
ClEIGHT OF PYQiOETER FILLED U/ EOIL (9): 14.46 149.51 

U3CHT OF PI- FILLED U/ SOIL 2 UATER (9): 376.51 381.02 
UZI[;Ht OF PI- FILLOD Uf LufEI (9): 349.89 352.59 - -nJaE cdeg C): 26.0 33.0 

DENSITY OF UATER AT OBSERVED rrwpERANRE <g/a): 0.- 0.9947 

PARTICLE DENSITY <o/a): 2.67 2.10 

mR€CTIQ( FACTOR, K: 0.9986 0.- 

PARTICLE DENSITY AT toc <Wee): 2.67 2-71 

2.69 AVERAGE PARTICLE DENSITY cua) = - 

UBORATaY AYALYSIS PERF- BY: M. lrenchik 
uLQfLAT1o)S W E  BY: R. will 

anam BY: w. hkay 

. 

\ 
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PARTICLE DENSITY 

DANIEL B STEPHENS & ASSOCIATES, INC - - 
ENVIRONMENTAL SClENllStS AND ENOINEERS 

JOB NAME: ESI 
JQByu18ER: 3858 

u)rpLE"BER: BJImaAE 
DEPTH: Y/A 

TRIAL 1 TRIAL2 

YEIwt OF PY- FlLLED U/ AIR (I): 
Y I Q l T  OF PYo#ETER F I L M  U/ SOIL (0): 

IEIQIT OF PYmYElER FILLED U/ SOIL L WTER (0): 
W3GiIT OF PYolUtEER F I U m  U/ WTER (0): 

oB4ERyED TDlPERAME (dag C): 

PARTICLE DOlSITY (o/cc): 

QwREClIol  FACTOO, t: 

PARTIUE DENSITY AT 2DC <g/cc): 

DENSITY OF WlER AT OaSERvED 

-I: 

1OB.39 
153.05 
385.21 
39.0s 

29.0 
0.9960 

2.69 

0.9978 

2.m 

100.61 

=.a 
349.42 

30.0 
0.99531 

is1 .oo 

2.67 L 

0.m 

2.67 

. -  

I -  

\ 



DANIEL B STEPHENS & ASSOCIATES, INC. - -- 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS I 

PARTIQE DEWSITY 

JOB WE: ESI 
JOB W R :  38S8 

u)IpLENwuER: I- 
DEPTH: Y/A 

TRIAL 1 TRIAL 2 

LlEIGwf OF PYolQQTEI FILLQ) Uf AIR (a): 1W.% lOi.47 
LlEIWn OF PYolQETEI FILLED U/ SOIL (e): 1u.31 1u.11 

YEXCWT OF PYCNfM€ER FILLED U/ WTER <a): 359.05 352.24 
OBSERVED TMPERArnE cdeg E): 37.0 37.0 

DENSITY OF WTER AT OBSERVED fEwpERAnraE CWcc): 0.9931 0.9936 

PARTICLE DENSITY CWa): 2.69 2.74 

CORRECIIOI FACTOR, I(: 0.9952 0.9952 

LlEIGlll OF PYCNaElER FILLED U/ SOIL L WTER (0): 376.3s 371.19 

PARTICLE DEWSITY AT ZOC (g/cc): 2.m 2.75 

AVERAQ PARTICLE DENSITY < W e )  2.n 

c 

1 



DANIEL B STEPHENS & ASSOCIATES, INC 
I - 

---: . ENVIRONMENTAL SCIENTISTS AND ENOINEERS 

PARTICLE DENSITl 

JOB yA#: Ell 
JQB #wBER: 3858 

SAWLEYUIBER: BllCOSOSAE 
DEPTH: N/A 

TRIAL 1 TRIAL2 

WIGHT OF PY- FILLED U/ AIR (0): 
E I W C T  OF PYo#EIER FILLED U/ SOIL (e): 

WEIGHT OF PY- FILED U/ SOIL L UTER (0): 
E I W I T  OF PYololEfEI FILLED U/ WTER (Q): 

DENSITY OF U T E R  AT OBSERVED TEW'ERANRE to/cc): 

PARTIME DENSITY Co/cc): 

msmm TEWERAMIE rdco a: 

100.86 1w.m 
159.n 176.46 
386.47 397.94 
349.47 352.69 

30.0 50.0 
0,9957 0.9957 

2.M 2.65 

WRRECTIol FACTOR, K: 0.m 0,9975 

PARTICLE DENSITY AT 2OC (g/cc): 2.69 2.66 

AVERAGE PARTICLE DENSITY Co/CC) 2.67 > 

USORATORY AWALYSIS PERF- BY: 1. Tmmhik 
EALQluTIols MADE BY: 9. M i l l  

EHECIED BY: M. Ankmy 

- -  



\ DANIEL B STEPHENS & ASSOCIATES, INC- - - 
ENVIRONMENTAL SCIENTISTS AND ENGIMENEERS 

I 
PARTIClE DENSITY 

JOB W: ESI 
JcsyreBEl: 3 s 8  

ullpLEmnn€R: BMuo6AE 
DEPTI: YIA 

TRIM 1 TRIM2 

100.75 103.90 
156.39 15s.u 
378.51 385.60 
3b9.76 S2.% 

25.0 25.0 
0.- 0.9973 

PARTICLE DENSITY to/&): 2.68 2.70 

QDRRECTIOl FACTOR, It: 0 .9m 0,9991 

PARTICLE DENSITY AT 2UC Cg/cc): 2.68 2.m 

AVERAGE PARTICLE DENSITY cua) = 2.69 

-1s: 

UBOluTORY ANALYSIS PERFWED BY: II. Tnnchik 
ULCULATXOYS )(ADE OIS R e  H i l l  

Q1Em BY: M. Ankeny 

, 
, 



I PARTICLE DENSITY 

, DANIEL B STEPHENS & ASSOCIATES, INC. -- 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Jo8 W: Et1 
Jo8YU(BER: 3858 

SAJ4PLEYU(BER: BHcO407K 
DEPTH: Y/A 

TRIAl 1 TRIM2 

YEIWn OF PI- F I W  U/ AIR (g): 
EIGHT OF PIOKUEER FILLED W SOIL to): 

UEIWlT OF P Y o l w T D I  F I W  U/ SOIL L UATER (g): 
EIGHT OF PI- FILLED U/ U A E R  (a): 

OBSEIIVEP TMPERANRE (deg e): 
DENSITY OF UATER AT aB#RvED TUPERAIURE (g/cc): 

PARTICU DENSITY <g/cc): 

lOb.48 113.56 
147.41 151.59 
379.74 S . 9 8  

30.0 30.0 
0 . m  0.- 

2.47 2.66 

352.81 362.32 

QDRRECTIQl FACTOR, IC: 0.9975 0 . M  

PARTICLE DENSITY AT 2(# <g/ct): 2.68 2.65 

LABQRATLIlY AYALYSIS PERFOR)(ED BY: II. Trenchit 
ULQIUTIQlf MADE BY: R. H i l l  

CHECLED BY: M. Adculy 

, 



-- 

PARTICLE DENSXTT 

I /?& DANIEL B STEPHENS & ASSOCIATES, INC. 
.. A ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

-.-: 

Jm WE: ESX 
JOE-: 3BS8 

s A ) c p L E w :  B m  
DEPTW: IUA 

TRIAL 1 TRIAL 2 

YEXGHT OF PY- F I W  y/ AIR (9): lW.86 lob.42 
WIGHT OF PYO#EfR FILLED U/ SOIL CQ): 1c1.a 152.n 

YEIfWT OF PYololETfR FILLED W SOIL L YATER (9): 375.30 3113.76 
UEICwl OF PYewQotR FXLLED U/ Y A T R  (0): W9.% 353.17 

OBSERVED TEMPERATURE (deg C): 24.0 26.0 
DENSITY OF UATEsl AT OBSERVED TEMPERATURE <o/cc): 0.9413 0.9973 

PARTICLE DENSITY <o/cc): 2.66 2.72 

WRREMIW FACTOR, K: 0.9991 0.9991 

PARTICLE DENSITY AT ZOC <o/cc): 2.68 2.R - 
A V U U Q  PARTICLE DENSITY <o/cc) = t 7 0  

oQ#yTS: 

UBORATWY ANALYSIS PERF- BY: M. Trenchit 
tALQluIIWS W E  BY: R. H i l l  , 

CIIECIIED BY: W. &&any 

c 

c 



DANIEL B STEPHENS & ASSOCIATES, INC - -- 
ENVIRONMENTAL SCIENTISTS AND ENaHEmS I 

I PARTIfLE DENSITY 

JOB yA#: UI 
JOE-: 3858 

wLElan6ER:  Bm406ah€ 
DEPTH: W/A 

TRIM 1 T R I M  2 

c 

OQ#YTS: 

UBORATWY M L Y S I S  PERF- 87: a. f rarhfk 
CALQIUTIONS W E  BY: 1. H i l l  

MEaED BY: n. kJrany 
-, 

L 

105.40 1U2.71 
151.51 1sS.2B 
m.58 383.70 
356.37 m.48 

38.0 40.0 
0.9930 0.- 

2.69 2-70 

0.9948 0.99Co 

2.n 2.n 

I 

r. 

, 

Y 



a DANIEL B STEPHENS & ASSOCIATES, INC. 

PARTICLE DOlSITV 
PYC.W: 103.99 100.97 
- F a :  -0.02 -0.01 
W M T :  352.8? X9.S 

h w :  ESI 
J O B M H E R :  3aS8 

U#pLE"sER: Bwo601AE 
DEPTI: Y/A 

TRIAL 1 TllIAL2 

U€IEHT OF PYOYWTEI FIUED V I  AIR (g): lQ3.97 1m.w 
IIEIEHT OF PI- FILLED W SOIL <a): I&?.% 1u.n 

YEICHl OF PYCm€lER F I W  W SOIL L YATER (0): mom m.06 
UEIGtIT OF PIoweETED FIL- W UATER <e): 3520s w9.84 

OBSERVFD m n R E  <&a E): 27.0 2?.Q 
DENSITY OF MER AT TDlpERATuRE <g/cC): 0.9965 0.9965 

PAJtTIQE DENSITY (g/cc): 2.61 2.61 

cOoRECfI# FACTOR, K: 0.998 0.998 

PARTICLE DENSITY AT 20C (g/tc): 2-61 2.62 
I - 

AVERAGE PARTICLE DENSITY (glcc) = 2.62 

LABORATORY ANMYSIS PERF- EY: It. Trmchik 
ULCUUTIOYS WE BY: R. H i l l  

CHE-EY: n.rrnlrary 

. 

.. 



- 
I 

fi DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMENTAL SCIENTISTS AN0 ENGINEERS 

-- I 

PARTICLE DENSITY 

TRIAL 1 TRIAL2 

YEIGHT OF PYQKwmR FILLED U/ AIR (e): m.99 100.91 
EIGHT OF PYCJmElER FILLED U/ SOIL (0): 142.32 la.% 

EIGHT OF PI- FILLED U/ SOIL L UATER <e): n6.66 3W.W 

TEMPERATURE (dcg C): 31.0 31.0 
DENSITY OF UATER AT OBSERVED TMPERATUUE (g/cc): 0.9951 0.99% 

PARTICLE DENSITY <o/cc): 2.67 2.70 

CORR!fclZoY FACTOR, K: 0 . m  0.- 

PART1QE DENSZTY AT toc (gla): 2.66 2.n 

EICHT  OF PYewETER FIL- Y/ UATER (0): 352.60 349.55 

AVERAQ PARTICLE DENSITY (WCC) 9 2.70 

BY: W. Trarrhfk 
BY: R. W i l l  
BY: M. A n l r a y  

1 

. 



a -- DANIEL B STEPHENS & ASSOCIATES, INC 
- A ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

PARTIQE DENSITY 
PYC. UT: 102.76 1W.W 
MRFAC: -0.03 0.01 
QUPHYT: 351.s 349.68 

JOS W :  ESI 
Jm YUCBER: %8 

sA)(plEyLwBER: BlW&OWi 
DEPTH: YfA 

TRIAL 1 TRIAL2 
, 

LIEIUII OF PIOloETEJI FILlED U/ AIR (0): 102.n 1w.m 
YIwlT OF PI- Film Uf SOIL (0): 120.00 1s.m 

YEIWlT OF PI- FILLED U/ WATER (0): 351.51 349.69 
OBSERVE0 TEI(PERATURE cdeg C): 27.0 27.0 

DENSITY OF WATER AT OBSERVE0 TEMPERATURE Cgfcc): 0.9965 0.- 

PARTIQE DENSITY Cgfcc): 2.66 2-66 

WRRECTIa F M a .  K: 0.- 0.- 

PARTIW DENSITY AT ZOC (gfcc): 2.66 2.67 

E I G H T  OF PYololETR FILUD U/ SOIL L WATER (0): n4.m 370.12 

- 

8 



DANIEL B STEPHENS & ASSOCIATES, INC - 
--, 

i ENVIRONMENTAL SClEHTlSfS ANDLNGINEERS 

PARTICLE DENSITY 

Jae W: ESI , 
JOB @l!MUER: S358 

WLENWBER: BH406WAE 
DEPTH: NIA 

TRIM 1 TRIM2 

EIGHT OF PY- FILLED U/ AIR (g): 100.83 100.95 
VEIQlT W PYoLonrm FILLED U/ SOIL (0): 146.16 I&.&? 

VEIGHT OF PI- FILLED U/ SOIL & YATER tg): m.45 m.50 
UEICWT OF PYoKwmR FILLED U/ YATU <e): 349.M 349.13 

OBSERVED TEMPERATURE (dcg C): 35.0 36.0 
DENSITY OF YATER AT OBSERVED TENPERATWE (g/cc): 0.9941 0.- 

PARTICLE DENSITY <glee): 2.66 2.65 

CORREETIW FACTOR, IC: 0.9959 0.9955 

PARTIKE DENSITY AT ZOC Wa): 2.61 2.65 

AVERAGE PARTICLE DENSITY (g/cC) 2.66 

UBORAlCSY ANALYSIS PERFORWOD BY: 1. Tnnchik 
CMeuufloYS W E  BY: R. Hill 

CHEOED BY: 1. Ank- 

. '  

. r  



PARTICLE DENSITY 

/"c\ 
:-, 

DANIEL B STEPHENS & ASSOCIATES, INC 
I - ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Jo8 w: ESX 
JOB W E R :  38S8 

sA)(pLENwBER: BHc0605AE 
DEPTH: N/A 

TRIM 1 TRIAL2 

UEIwcI OF PI- FILLED U/ AIR (0):  105.48 113.65 
lEIwlf Of PYCXaElER FXLLED d/ SOIL (0 ) :  148.33 158.8 

IEIGtIl OF PYoKwnu FILLED U/ SOIL & U A E R  (0): 380.51 M . 1 3  
WEIGHT OF PIOloQfER FILLED U/ UATER (0):  352.32 362.02 

OBSERVED TEMPERANRE Cdeg C): 36.0 35.0 
DENSITY OF U A E R  AT OBSERVED TENPERATWE (g/cc): 0.- 0.9951 

PARTICLE DENSITY Cg/a): 2.R 2.67 

QDRRECTIOY FACTOR, IC: 0.9955 0.9959 

PARTICLE DENSITY AT toC (@/e): 2.n 2.68 

A y E M  PARTICLE DENSITY (g/cc) = 2. A - 

,- 
UBorUTORY ANALYSIS PERFORMED BY: W. Tnrrhik , 

ULCULATICUS W E  BY: (1. H i l l  
CHECKED BY: W. Ankary 

t 

c. 

I 

, 



' * DANIEL B STEPHENS & ASSOCIATES, INC -. =- 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS I 

, PAR1IM.d DENSITY 
PIC. w: lW.48 113.54 
MRFAC: -0.11 0.03 
CIUPHVI: 352.58 362-09 

TRIAL 1 TRIAL 2 

YIWT O f  PYo#(rm FIlLED U/ AIR to): 1w.n 113.57 
YIWT OF PI- FILLED U/ SUIL (0): lcs.08 158.09 

LEIOlT Of PYoloETED F l W  W SOIL L YATER to): 577.42 3w.n 
UEIWT OF PYcyopRER FILLED U/ YATER (0): 352.47 362.12 - -TmE tdeg C): 33.0 3J.o 

DENSITY OF WTER AT OBfERvB) TDWEUATURE tucc): 0.9967 0.9917 

PARTICLE DENSITY (g/cc): 2.68 2.62 

QRRECTIOY FACTOR, (c: 0.9965 0.9965 

PARTICLE DENSITY AT toc (#/e): 2.69 2.63 

AVERAG€ PARTICLE DENSITY W C C )  2.66 

UMRATORY ANALYSIS PERF- BY: M. Trvrrhik 
CALCULATIQIS W E  BY: 1. H i l l  

QIEmED BY: 1. hkay 

. 

f 



DANIEL B STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

-- 
PARTICLE DENSITl 

PIC. YT: 1m.w 100.91 
CORFAC: -0.0s -0.09 
CRAPMT: 352.27 349.08 

JQO WE: ESI 

sAclpLEyu(BER: BHco6a7AE 
DEPTH: Y/A 

JOBWMBER: 

TRIAL i ma2 
YIWT OF PYOKIETEI FILlED U/ AIR (01: 1m.m 1m.m 

UEIWn OF PYCYQETEI FILLED U/ SOIL Cg): 1S.a 150.15 
=EIGHT OF PYPIQETER FIUED U/ SOIL L UTER (01: 382.90 3W.61 

YICHT OF PI- F I L W  W YATER (01: 352.19 W.99 
oes€Rvm TEWEunnE cdeg C): 35.0 37.0 

DENSITY Of WTER AT OBSEllvB) TEMPERATURE (g/CCl: 0.9%1 0.- 

PARTICLE DENSITY Wccl: 2.63 2.62 

QORREtlIOl FACTOR, It: 0.9959 0.9952 

PARTICLE DENSITY AT 2oC Cg/CC): - 2-65 2.64 

L 

AVERACE PARTICLE DENSITY Wa) 1 2 .a  

LABORATORY AYALYSIS PERFORMED BY: M. Trenchfk 
ULCUUTIOIS W E  BY: a. H i l l  

MECWED BY: M. Anlteny 

, 



PhRTIUS DEUSITY 
Jaw: ESI 

Ja6NlmER: 3as8 
WEPLENLWER: u4o6Oaa 

DEPTH: N/A 

TRIM 1 TRIM 2 

EXWIT OF PIOMMETER FILLED U/ AIR (0): 
&EIGHT OF PYPIOQTER FILLED U/ SOIL (8): 

&EIGHT OF PI- FILUD U/ SOIL L WTER (9): 
=EIGHT OF PI- FILLED U/ WTER (9): 

OBSEIWB) TEmERAllfRE (deg C): 
DENSITY OF UTER AT OBSERVB) TEMP€RATUE (p/tt): 

PAUTXUE DENSITY tda): 

OORRECIIOW FACTOR, t: 

PARTICLE DENSITY AT ZOc (g/cc): 

AVERAUE PARTICLE DENSITY <e/=) * 2.6 
. 

amEmS:  

1 0 8 s  108.42 
161.36 161.14 
390.28 389.35 
357.30 356.57 

26.0 35.0 
0.9968 0.9#6* 

2.64 2.61 

0.9986 0.9959 

2.65 2.64 

UBaRAIORY ANALYSIS PERFOUED BY: It. T n n c h i t  
CALWLATIOWS W E  BY: R. H i l l  

CHEaED BY: I. way 

- -  

’ .  . 
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DANIEL B STEPHENS & ASSOCIATES, INC I 

--: 

PARTICLE DENSITY 

. 

J a  W: €SI 

WLEHnER:  8Hc0609AE 
DEPTU: YIA 

Jm-: 3aS8 

TRIAL 1 TRIAL 2 

EIGHT OF PI- FILLED W AIR (9): lQQ.83 1m.m 
WIGHT OF PYCYOETER FIUED W SOIL (9): 19.17 152.n 

EIGHT OF FVeYQFIR FILLED U/ SOXL L IUSTEI (9): 38b.13 m.74 
EIGHT OF PYolwTEll FILLED W WTER CQ): 348.W 352.17 

OBSERVED rrwpERANslE Cdeg C): 36.0 36.0 
DEYSITI OF UMER AT OBSERVED TEMPERANRE (g/cs): 0.9937 0.- 

PARTIClE DENSITY &/a): 2.6b 2.66 

CORREETIQl FACTOR, K: 0.9455 0.9955 

PARTICLE DENSITY AT toC (glee): 2.66 2.67 

ENVIRONMENTAL SCIENTISTS AND ENGlNEERS 

AVERhGE PARTICLE DENSITY Wa) - , 2.66 

LABORATORY W L Y S I S  PERFORMED EY: I(. Tnnchik 
ULCULAIIQlS W E  BY: R. Hill 

CHECKED 81: M. Marl, 

I 

' 



fi , DANIEL B STEPHENS & ASSOCIATES, INC 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

---' 

PARTICLE DENSITY 

JtX NAN€: ESI 
JaB "BER:  38% 

uwPLEyu(BER: BH4061W 
DEPTH: Y/A 

TRIAL 1 TRIAL2 

LlEIWlT OF PYCNmElER FIUED U/ AIR (0): 1m.u 102.n 
UEEIWII OF PYolQRER FIUOD U/ SOIL (0): 150.9S 149.99 

UEIWrr OF PYewlRER FILLED U/ SOIL L UATER (e): UIJ.38 381.02 
UEIQlT OF PYO(0REII FILLED U/ UATOL (0): 356.47 3W.a 

msERvED TEMPERAlmE (deg e): 36.0 31.0 
DENSITY Of YATER AT OBfEilVED TUPERANRE <g/cc>: 0.- 0.- 

PARTICLE DENSITY (gee): 2.70 2.n 
WRRECTIW FACTOR, Kr 0.9955 0.9962 

PARTICLE DUlSITY AT ZOC to/cc): 2-72 2-74 

A V E M  PARTICLE DENSITY (g/cc) = 2.13 

LABORATORY ANALYSIS PERFORMED BY: W. 'Trauhik 
CALcuuTIolS W E  BY: R. H i l l  

CH-D BY: W. AM- 

, -  

\ I  

- .  , 

, 

c 
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-' 

PARTICLE DMSITY 
JOS YAWE: €SI 

JoI#I(BEll: 3858 
WWLE YI(BER: BH40611AE 

DEPTH: Y/A 

TRIAL 1 TRIAL2 

U3Qn OF PI-ER FILLED U/ AIR (0): 100.75 100.86 
LEIW OF PYololETER FILLED U/ SOIL (0): 134.11 132.n 

YEXeRT W FXLUD U/ SOIL L UTER <e): 369.26 369.11 
WIGHT OF PI- FILLED U/ UTER <e): 348.R 349.49 

ces€Rvm TDoERAnmE Cdeg C): 38.0 30.0 
DMSITI Of Y A E R  AT TEWERAnmE <g/cc): 0.9450 0 . m  

PARTIQE DEHSITI <g/cc): 2.58 2.58 

aDQRECTIQl FACTOR, IC: 0.- 0.9975 

PARTICLE DENSITY AT toc <g/cc): 2.60 2.59 

* , DANIEL B STEPHENS & ASSOCIATES, iNC. - -, 

QWEYTS: 

AVERMY! PARTICLE DENSITY (o/W = 2.59 

UWRATORY UALYSIS P E R F O R 0  BY: W. Trachik 
u ~ c u w ~ o w s  ME BY: R. niii 

OlEOEED BY: W. Mary 

\ 

, 



m, DANIEL-B STEPHENS & ASSOCIATES. INC. -. 
--' . ENVIRONMENTAL SCIENTISTS AND ENQWEERS 

TRIAL 1 TRIAL2 

W I M  OF PYeyQQTEI F I W  U/ AIR (9): 1M.57 113.66 
WEIM OF PYoloEfER FILLED y/ SOIL (0): 162.40 17l.45 

Wlmt OF PI- FILLED U/ SOIL L WATER (0): 3aa.78 3m.m 
WIGHT OF PYo#REII FILLED U/ WATER <g): 352.73 362.50 

asERvm luP€.RAnJRE <dag e): 31.0 29.0 
DENSITY OF WATER AT aefERvED lEW€RATLRE (o/cc): 0 . m  0.9%0 

PARTICLE DENSITY <e/a): 2.61 2.9  

QIRRECTIQI FAClOR, lC: 0 . m  0.9977 

PARTICLE DEYSIn AT ZOC (g/cc): 2.61 2.60 

UBORATaRI ANALYSIS PERFORMED BY: II. T-ik 
ULCUUtIOlS W E  BY: R b  H i l l  

- -  CtIEaED BY: M. Ankmy 

7 
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PART1a.E DENSITY 

fi -- DANIEL B STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

TRIAL 1 TRIAL2 

WIQII OF PYeyoETEI\FIUED U/ AIR tg): 108.37 102.n 

WEIGHT OF PI- FILLED U/ SOIL L UMER to): 381.44 375.51 
W I w t  OF PI- FILLED U/ YATER <a): 3S6.w 3uI.94 

OBsOIvB) TUPERANRE C Q o  0: 32-0 35.0 
DENSITY OF MER AT OBSERVED TMPERATURE tg//cc): 0.9951 0 . w 1  

PARTICLE DENSITY <e/=): 2.64 2.62 

WRRECIIOl FACTOR, IC: 0.9969 0.9959 

PARTICLE DENSITY AT #K <e/cc): 2.64 2.61 

WIGHT OF PYcMnETEu FILLED u/ SOIL (0): 167.97 14237 - 

A V E R W  PARTICLE DENSITY to/=) = 2.65 

UBORAIoRI AUALYSIS PERF- BY: M. Trrrhik 
CMQIUTIOIS W E  BY: R. H i l l  

CHE- BY: M. &'&- 

I 
I 

. ?  

. 





I L - 
DANIEL B STEPHENS & ASSOCIATES, INC .- - I 
ENVIRONMENTAL SCIENTISTS AN0 ENQINEWS 

SUMMARY OF CHEMICAL ANALYSiS 

CEC EC TOC 
Sample Number (mew 009) (mg KCVKg soil) (PPm) 

BH40396AE 

BH40397AE 

BH40398AE 

BH40401AE 

BH40402AE 

BH40403AE 

BH40404AE 

BH40405AE 

BH40406AE 

BH40407AE 

EH40408AE 

BH40600AE 

BH40601AE 

BH40602AE 

BH40603AE 

BH40604AE 

BH40605AE 

BH40606AE 

BH40607AE 

BH40608AE - 

BH40609AE 

BH4061OAE 

BH40611 AE 
BH40612AE 

BH40613AE 
- . -  

4.5 

27 

37 

41 

51 

27 

38 
2.0 

37 

57 ' 
42 

22 

66 

6 5  

46 

44 

51 

40 

30 

23 

13 

27 

63 

20 

20 

88 

360 

100 

2500 

2000 

1 90 

31 00 

57 

130 

250 

' 1000 

280 

390 

330 

1100 

1900 

1800 

290 

21 0 
1800 

1900 
- . 2200- 

21 0 

5800 

1200 

2700 

590 

290 

750 

120 

380 

13000 

360 
3000 

14000 

1000 

700 

21 00 

2000 

5500 
3460 

5900 

330 

540 

1200 6900 

8600 5300 

a300 5000 

I 



M o r .  6 n e e .  Enrineerin* S058tSS626 P. e2 

To: Joe Viason 
?ram: Donald Braadvold 
Date: October 25, 1993 
Ret Samplr -lysis 

I 

BR406A8AE 380 - 
SR4 0 40- 3000 spa 
aa40396u -88 230 

BE4 03 9 M 300 4 

BS40397AE -1 360 

I 290 I 



Has. He*. Ens  I n m r r  i n s  5858355626 P.  03 

, 

-. 

BE4 0 4 04AE 

BIt40407AE 

BE40408M: 



a 





* 
-2- 

DANIEL B STEPHENS & ASSOCIATES, INC - 
ENVIRONMENTAL SCIENTISTS AND EWlN.EERs 

\ SUMMARY OF LABORATORY METHODS 

Methods Reference 

Moisture Content ASTM D 2216-90 

Bulk Denstty MOSA', 1986. Chp. 13, p ~ .  363-367 
Porosity MOSA', 1986. Chp. 18, pp. 444-445 

Saturated Hydraulic Conductwity . 
Constant Head 
Falling Head 

Moisture Retention Charactenstics 

Hanging Column 
Pressure Ptate Extractor 

Parbcle Sue Charactenstics 

Sieve 
Hydrometer 

Atterberg bmits 

Partrcle Density 

Chemical Analysis 

Mineralogical X-Ray Diffrachon 

Cabon Exchange Capadty 

I 

ASTM D 2434-68(74) 

MOSA', 1986 Chp. 28, pp. 700-703 

MOSA', 1986. Chp. 26, p ~ .  637-639 

ASTM D 2325-68(81)M 
MOSA', 1986. Chp. 26, PP. 644-649 

ASTM D 422-63 (90) 

ASTM D 422-63 (90) 

ASTM D 4318-84 - 
ASTM 0 854-91 

ASTM D 934-80 

USEPA SW-846 9081 
Total Organic Carbon ASTM D 2579-85 

Page, A. (ed.) 1982. Methods of Sol1 
Analysis. Part 2.2nd ed. American 
Soaety of Agronomy, Madison, WI. 

Total Inorganic Carbon 

a 

Electrical Conductivity (1:l extract) Page, A. (Ed.) 1982 Meiho& of SoM 
Analysis. Part 2.2nd ed. American 
Society of Agronomy, Madison, W1. 

r 

i I 

, I 
' Klute, A. (ed.) 1986. Methods of Soil Analysis. Part 7 .  2nd ed. Amencan Society of 

Agronomy, Madison, WI. - i  '- , 
1 ,  

1 -  i - 1  



a 



APPENDIX II.Q 

F'IELD DATA AND RESULTS FOR BAT- AND G U "  TESTS 



I 

ENVTRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Sod Profile Descnptlon (honzon depth, texture, structure, color, etc ) 

Depth Al- 

I 

Presence of special soil conditions (motthng, water table depth, hardpan, induration, compacted layers efc ) 

Comments and Notes (topography, slope, vegetation, etc ) 

X J 5 .  Y k/ G HA df 72J7wf zo7A  w- Y t / d  Z/B6 

Name of Inhvidual Authenucatlng Data (please pnnt) 

Qrgaarzatloo / 

Signature and Date. Y / / W p  3 

CLH&bG- 2, MdM//A;I 

/ #  / 



ENVKRONMENTAL MANAGEMENT DEPARTMENT FORM GT34B 
Rev. 0 

- 
Combined Reservoirs X 3555 cm2 Depth of Well Hole 

cm* nrkw of the well hole IS always 3 0 an 

'3te Investigator 
, \eSeNOIT Constants: (set Label an Permemeter) 

GobC3t-I .%RIAL # 

Standardized Procedure 
For Permemeter 
Readings and 
Calculations 

FIELD SATVluTED 
HYDMUUC 
CONDUQNrn 

a 
A L P H A P A U M m  

AB 
DELTATH~TA 

S 
UJWnnn 

P 

c of Sndmdual Autbcatrcating Data @lease pnnt) 4, i)HuIC)GER 

Organtzatloa 

Signature and Date 4//c//4 9 



GUELPH WORK 
ROCKY FLATS PLANT SITE / 5  'spc(#d &f 3/86 

INYESTIGATOR 

LOCATION 
DATE 9-/v- 93 

X (comblncd) 3s ss // 
Y (Inner d y  222 Y DEPTH OF HOLE /$5 <- OR CM 

S a n h e s d t a t  

READINCI cu)cK I TIME 1 m I WL U T E O F  
NUMBER f TIME 4 INTERVAL 1 RESERVOIR I CHANCE I CFIANCE 

f 

3 

Kfs- - PfIInr 

10 cni head test 

WMDlhG I CLOCh I TIVE I WL I \VL I EMTEOP ' 
NUMBER I TIME I INTERVAL I RESERbOOIR I CllAhGE I C M C E  

I I fmtnutesl I (cm) I Icml 

3 
I 

8 
9 

10 

t 14 I I I I I 
1s I 

2.2 2- 
J 



GPHTEST XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
EIGHT TECHNIQUE 

lnvestigatoc CDM Rust EA. 
Date:4/14/93 
BOREHOLE LOCATION: piiiSiT1 
SOIL TYPE 

FIELD DATA. 
Borehole kpth (in). 19 5 
Ponded Hmgm (an). 6 
Radw. of ted  hok (an) 
Steady Stat. Rate of Fall (anlsec). R 
R e w o w  Constant. X. 2-22 
alpha' 0 12 
H/a ratio 1 67 

3 
0 0064 

thus C= O B  

THUS. 
Kfs (cm/sec)= 2 57E-05 

mflx p(cm2/sec)= 0 000215 

Page 1 



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
DEPARTMENT Rev. 0 

Dominant Sod Type($ C/av@r .%+ds& . 

Site Map: Sod Profile Descripuon (horuon depth, texture, smcture, color, etc.). 
, 

1 %PP Description 

-I 
Presence of special sod condiuons (monhng, water table depth. hardpan, indurauon, compacted layers, etc ) 

Comments and Notes (topography, slope, vegetauon. etc ) 

v l z s d 4 ~ d ~  s l *pe  f dkt+c?f&l% 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 

1 I I I I 

I I 1 I 
I 1 1 I 

Jte*/Fm Tnvestigator c /l'r O[/G 4 

r\esetvoir Constants: (see Label on Permeameter) 

I I 1 I 

I I 
I I 

I 

1 CornbinedReservoirs X 3555 cm2 I 
Inner Reservoir Y 2 a 2  cm* 1 

1st Sa of Rudmes wth hunk 

Rev. 0 For Permeameter 
Readings and 
Calculations 

Depth of Well Hole B ~ ~ ~ ~ ~ 0 ,  
~n urndudutd pmcdure the 

ndru of the well hole IS always 3 0 an 

2nd Sa of RcAngr unlh hught 

he steady state rate of flow. IS +ved when R IS the same in thne coasecutlve tlme tnkrvals 
- J r  the 1st Set of Readings R, = ( )I60 = 
For the 2nd Set of Readings K2 = ( )/60 = 

cdsec 
cdsec  

#rn 
MATRICRUX 
? o m  

a 
N J l U P A R A M r n  

AB 
DELTATHETA 

S 
S0E.mvn-r 

- "atton Code 

JC of In&vrdual AucbcnUcaling Data @lease pnnt) 

o r g a n ~ t l o o :  V h  
Signaiun and Date w , 

1 / 



GPHTEST XLS 

GUELPH CALCULATION FOR ROCKY FIATS PLANT SiTE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust E.!. 
Date:4/22/93 
BOREHOLE LOCATION: p iSF-1  
SOIL TYPE 

FIELD DATA. 
Borehok Depth (in) 12 
Pond4 Htght (an) 6 
Radius of test hole (an). 
Steady State Rate of Fall (~Wsec) R 
Reservotr Constant, X 2.22 
alpha' 0 12 
Hla ratio 1 67 

3 

0 0053 

thus C- 0 8  

THUS 
Kfs (cm/sec)= 2 13E-05 

mflx p(cmUsec)= 0 000178 

Page 1 



GUELPH WORK 
ROCKY FLATS PLANT 
RESERVOIR CONSTAKTS 

S c m h a d h s t  

SITE 

DEPTH OF HOLE 1 2 " INCHES OR CM 

I I I 1 I 
16 1 I 

13 
14 
1s 

= ,009€ 



ENVIRONMENTAL MANAGEMEhT 
DEPARTiMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map- Sod Profde Descnpuon (honzon depth, texture, structure, color, etc ) 

Descnpuon 

Presence of special sod conditlons (morthng, water table depth, hardpan, indurauon, compacted layers, etc ) 

Comments and Notes (topography, slope, vegetabon, etc ) 
m b A  I/eq&LC,- c - /  SL+ 

1 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permemeter 

Readings and 
CaIcdations 

GUELTI-I SrRtrt~ 
te C//T/aTnvestigator L ~ f ; ,  r/Tf C 4  

neSeNOlr Constants: (see Label on Permemeter) 

Combined Reservoirs X 3555 cm2 Depth of Well Hole 
Inner Reservoir cm2 ndru of the weR hole IS always 3 0 em 2 2% b 

1st Set of Rudrngs with haght 2nd Set of RcPdrngs WUI height 

CALCULATIONS 
he steady state ate of flow, IS achieved when R is h e  same In h e  mosecutlw m e  intcrvalt 

Jr the 1st Set of Readings Kl = ( 1/60 = 
For the 2nd Set of Readrngs K2 = ( j/60 = 

cdsec 
cd sec  

= N 0 0 4 0 ~ ~ 1 -  N o o w u u i  = cdsec 
WEWOtR i24TlLADY STATE USRVOtR R, m A D Y  S T A E  

Kfs 
REUSATlJFAlW 
WDUUUC amm RATE OF R O W  C O h T I I M  UTE O f  R O W  

CONDUGNIlT 

am 

mTIcwcuL 
MATIUCRVX 

a 
A l . P l U P u M m  



r2u 

10 
I I  
12 
13 
14 
15 

GUELPH WORK 
ROCKY FLATS PLANT SITE 

I - 

RESERVOIR CONSTANTS 

R1 (cndscc) 
R2 (cndsec) 

P l i l n r  0 

0 

0 

0 

0 

0 

0 

0 

0 

05/6OS = 0008 



GPHTEST XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONEPONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust E.I. 
Date.4122193 
BOREHOLE LOCATION: pGi5K] 
SOIL TYPE. 

FIELD DATA. 
Borehole Depth (in). 
Pondcd Helght (an) 
Radius of test hole (an): 
Study State Rate of Fall ( d s e c )  
Resew& Constant, X: 
alpha' 
Wa ratio 

thus Cf 

i a  
6 
3 

2.22 
0 12 
1 67 

R 0 0008 

o a  

THUS 
Kfs (cm/sec)= 3 22E-06 

mflx p(cmZsec)= 2.68E-05 

Page 1 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map. Sod Profde Descnpuon (honzon depth, texture, shucture, color, etc ). 

Depth Descnpuoa 

Presence of special soil condiuons (rnotthg, water table depth, hardpan, indurahon, compacted layers, etc ) 

/w &-Ld I 

d I 

(-ulcc.c -1 
I 0 .y 

Comments and Notes (topography, slope, vegetation, etc ) 

.u-tl:* a&_ 
CJeG 7 - L  pc e P  L - 4 - 0  CPN 

I 'r 

+3? 3 Location Code 

Name of Indwidual Autbenucatlng Data @lease p n t )  / &'Y/LIA;/ 

Organrzatloo- 

Signature and Data 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT34B 
Rev. 0 

Combined Reservoirs X 3555 cm* CHECK Depth of Well Hole L 2. S " 
&ERVom InruPdPrditcdpmcedmcthc 

rubus of the well hda IS always 3 0 an * Inner Reservoir 2 2% cm2 L USED 

Standardized Procedur 
For Permeameter 
Readings and 
Calculations 

J 0 5 G 3  



- 9  ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 4 

Depth of Well Hole 
~ $ ~ ~ ~ O l .  In stmdrrdized procedure the 

Combined Reservoirs X 3 5 5 5  cm2 

Inner Reservoir cm2 Rdlu of the Wen hole IS always 3 0 an 
J * 2 xx 

a 
h V n A P A R A M m  

A0 
D E L T A M ~ A  

S 
s0-m 

Locatron Code % 3 9 3  
Name of Indrwdual A u t h b r t m g  Data @lease pnnt) F?D h ! ! w c r / c /  



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Sod Profile DescnpQon (honzon depth, texture, strucm, color, etc.). 

Depth 

Presence of special soil condiuons (mocthng, water table depth, hardpan, indurabon, compacted layers, etc ) 

Comments and Notes (topography, slope, vegetauon, etc ) 
c - .  1 

Y J 

L 

Name of Individual Authentlatrng Dab @la pnnt) ~ U X .  I /  

organlzatloo 

Signature and Date. 



ComblnedRcservom X 33-55 cm2 

cm2 &ur of the well hole is always 3 0 an 
i Inner Reservoir 2 22 

CALCULATIONS 
7. the steady state rate of flow, IS $evc&when R IS the same in three consecutive tune intervals. 
For the 1st Set of Readings R1 = (0.5 5 )/60 = 0 007 cdsec 
For the 2nd Set of Readings R2 = @5 1/60 =o.oiS cdsec 

A0 
DELTAT?ImA 

s 
YOlvINIR 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Date 3% @. Investlgator c twmf 

Site Map: Sod Profde Descnpuon (horuon depth, texture, structure, color, etc ). 

Presence of special sod conditlons (motthng, water cable depth, hardpan, indurauon, compacted layers, etc ) 

Comments and Notes (topography, slope, vegetatton, etc ) 

Pi%&&& 5 / 0 k  I wt4 Apt m f  4 4  vwe+d,+t. 

Locabon Code. I 793 @/ 



ENMRONMENTTAL MANAGEMENT DEPARTMENT FORM GT34B Standardized Procedure 
Rev. 0 For Permeameter 

Readings and 
Calculations 

Gorwtf SFRIPL 
t<,QT/g3 Investigator C m <fG& 

,\eSeffOIr Constants* (see Label on Penneameter) 

' CombinedResenroirs X 3 s - ~ 5  cm2 Depth of Well Hole 

cm* &us of tk WCn holsu always 3 0 cm 
J Inner Reservoir 2 2% 

CALCULATIONS 

cmlsec 
crdsec 

he steady state rate of flow, IS @neved when R is the same in UKCC co~~ecuuve tlmc intervals 
- ar the 1st Set of Readmgs R, = C 1/60 = 
For the 2nd Set of Readings K., = ( )/60 = 

Qm 
MATNCRIJX 
POlwKAL 

S 
t o m  

* -auonCode %W3 $1 



\ 

IO cni head test 

I 
12 I 
13 I 
14 I 
15 I 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Dommant Sod Type(s) 

Site Map: Sod Profil@escnpbod@omon depth, texture, structuce, color, etc.). 

Presence of special sod condibons (rnotthng, water table depth, hardpan, indurahon, compacted layers, etc ) 

Comments and Notes (topography, slope, vegetmon, etc ) 

m&&& 5LPe 44 p h& of v e q c f h h  

Loeahon Code 



E%VIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 

L 

Combined Reservoirs X 3555 cm2 

Inner Reservoir 2 2% cm* 

Rev. 0 

Depth of Well Hole H ~~~~& 
~n stdvdved pmcedue the 

ndwofthcwdlholoudways3Oun 

For Permemeter 
Readings and 
Calculations 

GUELPI-I SERIAL z9 
i t e q + / a  Investigator C /r7 rf f/G 5 

r(eservoir Constants: (tee Labd an Permemeter) 

Signature and Date. (o/oz/n 



APPENDIX 1I.Q 

FIELD DATA AND RESULTS FOR BATm AND GUELPH TESTS 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Sod Profde Descnpon (honzon depth, texture, structure, color, etc.) 

Depth A!- 

Comments and Notes (topography, slope, vegetwon, etc ) 

X,/P k/ c WA d/ F&u&f zo7A  w- vt/c//?/% 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permeameter 

Readings and 
Calculations 

CombinedReservoirs X 3 5 ~ 5  cm2 

cm2 i Inner Reservoir 2 2% 

GOEL3t-I SFRVIL + Ite Tnves tigator 
deservotr Constants: (see Cabd on Permmeter) 

Depth of Well Hole Z&$VOIR w ~n the 
ndrut of the well holeis alwaya 3 0 an 

S 
S o m  

organurtloo, 

Signatun and Date 4//c//9? 



I 

I 1 I I 
16 I I I J 

3 
10 
11 
12 
13 
14 
I <  



GPHTEST XLS 

I 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
E I G H T  TECHNIQUE 

Investigator: CDM Rust E.I. 
Date:4/14/93 
BOREHOLE LOCATION: iTi5m-l 
SOIL TYPE: 

FIELD DATA. 
Banhob Depth (in). 19 5 

R.dku of tea hda (an) 
Steady State Rata of F8ll (CrrJsec) R 
Ramwow Constant, X. 2.22 
alpha' 0 12 

thus C= 0 8  

Pondad k l g M  (an) 6 
3 
0 0064 

Wa ratio 1 67 

THUS 
Kfs (crn/sec)= 2 57E-05 

rnflx p(cm2/sec)= 0 000215 

Page 1 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Sod Profile Descnption (hornon depth, texture, structure, color, etc.). 

Descnptlon 

I 

Presence of special SOLI conditions (motthng, water table depth, hardpan, induration, compacted Iayers, etc ) 

D/ y 
/ 

Comments and Notes (topography, slope, vegetation, etc ) 

m~cL/pG&c .5/m? 5 diz+&.bf/k 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permemeter 

Readings and 
Calculations 

GOEi7I-I SERIAL * i t e e / a  Investigator C /3-r L/f/q> 

Combined Reservoirs X 3 5 5 5  cm2 Depth of Well Hole 
Hesewor Constants: (see Label on Permemeter) 

cm2 ladlur of the well hole IS always 3 0 cm 
s Inner Reservoir 2 2% 

t S a  of Rudrngs wth haght 

CALCULATIONS 

cdsec 
cdsec 

the steady state rate of flow, IS @wmxi when R IS the same in h e  ansecuuve tune intervals - 
ror the 1st Set of Readmgs R, = -)I60 = 
For the 2nd Set of Readings K2 = ( )/60 = 

a 
AvIu?JAwEcpI 

S 
) o m  

~ a m e  of Indmdual Authcnticatmg Data (please pnnt) 

Organuauon. 
Y 

Signature and Date " I 
I / 



GPHTEST XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator. CDM Rust €.I. 
Date:422/93 
BOREHOLE LOCATION: 

FIELD DATA. - apul (in) I 2  
pondad H.ism (an). 1 
Radius of ted hok (an): 

Re8uvdrComtmt.X: 222 
alphr’ 0 12 

3 
0 0013 Steady State Rata of Fall (arJ8ec) R 

Hla ratio 1 67 
thus C= 0 8  

THUS 
Kfs (cm/sec)= 2 13E-05 

mflx p(cm2/sec)= 0 000178 

Page 1 



- . ,00 9E 



ENVIRONMENTAL MANAGEMENT 
DEPARTiMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Sod Profde Descnpuon (honzon depth, texture, structure, color, etc ): 

Descnpuon 

I 

Presence of special sod condiuons (rnodng, water table depth, hardpan, indurahon, compacted layers, etc ) 

Comments and Notes (topography, slope, vegetauon, etc ): 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT34B Standardized Procedure 
Rev. 0 For Permeametet 

Readings and 
Calculations 

Gv601-t SERI+IL 
te TI Investigator C PT) L// f  Gc, 

~esewolr Constants: (see Labd on Penneameter) 

Combined Reservoirs X 3 5 ~ 5  cm2 Depth of Well Hole  VOIR Uszh ~ u ~ ~ p m c d u . = t h c  
Inner Reservoir y 2 2% cm* rad1uroCthe~holsrsdmyx3Ocm 

i 

. i - 

CALCULATIONS 
he steady state rate of flow, IS gcbieved whea R is the same in three cousecutlye m e  intervals. 

ror the 1st Set of Readmgs R1= C )/60 = 
For the 2nd Set of Readmgs R2 = ( )I60 = 
K fs 

d s e c  
cmlsec 

= [( 0 0 4 l ) u u i  - K OOWUUJ = cdsec 
R u U V o l l  E l W Y  n A I t  KSRV0I.R R l  m A D Y  R A E  RELDUrnTW 

mOMWC ODUsrANr UTL OF FLOW COIFSIAHT US OF FLOW 
CONDUQNCTY 



r2u. 

0 - 
0 

0 

0 

a 

0 

0 

0 

GUELPH WORK 
ROCKY FLATS PLANT 
I RESERVOIRCONSTANTS I 

SITE 

. .  
DEPTHOFHOLE / 5 -H(efffis OR O f  

3 



GPHTEST XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

lnvestigatoc CDM Rust E 1. 
Date:4122133 
BOREHOLE LOCATION: 1-1 
SOIL TYPE. 

FIELO DATA. 
6orehob Dapth (in): - HdgM (an). 
Radius of w hole (an): 
Steady State Rat0 d Fall (ad=) R 
R-cOnrt.nt,x: 
alphiV 
Hla ratio 

thus C= 

i a  
6 
3 
0 0008 
2.22 
0 12 
1 67 
0 8  

THUS. 
Kfs (cm/sec)= 3 22E-06 

mflx p(cm2lsec)= 2 68E-05 

I 

Page 1 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Sod Profile Descnpuon (honzon depth, stNCture, color, etc ): 

Presence of special soil condiuons (mottbng, water table depth, hardpan, indurauon, compacted layers, etc ) 

J I 

Comments and Notes (topography, slope, vegetaoon, etc ) 

A/& d L  a& A 

? z  7k eP L -4e I / J  
I 



ENVIRONMENTAL MANAGEMENT. DEPARTMENT FORM GT.34B 
Rev. 0 

Standardized 
For Permeameter 
Readings and 
Calculations 
l O 5 G . 3  

, . 
CombinedReservom X 3555 cm2 Depth of Well Hole 12. 5 " 

cm2 rpdrur of tbs Wen hdab rkw8ys 3 0 QII Inner Reservoir y 2 2% 

CALCULATIONS -. the steady state rate of flow. s shieved when R IS the same In M e  coesecutlve tune intervals 
?or the 1st Set of Readmgs R, = ( 30 )I60 = 0/33cdsec 
For the 2nd Set of Readings K2 = ( )I60 = cdsec  

= [( 0 0 4 1 ) U ( 2 1 -  K 0 0 5 4 ) U  cdsec 
RESERVOIR lPJEIVOI1 

Kfs 
FIELD S A T I J I U m  

- I  
a = ( IN ) = cm 
Avw?MErm % ern 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT34B 
Rev. 0 

Combined Reservoirs X 3 5 ~ 5  cm2 

Inner Reservoir 2 2% cm* 

Standardized Procedure - 
For Permemeter 
Readings and 
Calculations 

Depth of Well Hole 

~urofthcwelIholeudumyr3Ocm 
FGEf&.l &k In ududlocd procedure the 

i 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Depth Descnptlon 

I 

Presence of special soil conditions (motthng, water table depth, hardpan, indurahon, compacted layers, etc ) 

Comments and Notes (topography, slope, vegetaoon, etc ) - rb.As c s , .  
Y 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permemeter 

Readings and 
/ Calculations 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Soil Profile Descnptlon (hornon depth, texture, structure, color, etc ) 

Presence of special sod conditlons (motthg, water table depth, hardpan, indurauon, compacted layers, etc ) 

Locatcon Code I 



E=NMRONMENTAL MANAGEMENT DEPARTMENT FORM GT.348 
Rev. 0 

CombinedReservoirs X 3 5 5 5  cm2 
-' 

cm* Inner Reservoir 2 22 

G V E L P I ~  S E ~ ~ P L  
tqIy/a Investigator C /TI dr <GI& 

fieservoir Constants: (see Label on Permemeter) 

Depth of Well Hole B z!iEkm U, ~n w - d  p=d= the 
Aua of lhc wfAl holcu ahways 3 0 cm 

Standardized Procedure 
For Permeameter 
Readings and 
Calculations 

he steady state rate of flow. IS achieved when R IS the same in b e  consecu~ve m e  intervals - 3r the 1st Set of Readmgs = ( 1/60 = cmlsec 
For the 2nd Set of Readmgs K2 = ( )I60 5: cdsec 
Kfs 
FIELD SATURATED 
HYDRAULIC 
CONDUCIWIIY 

A0 
DEL'TATHISA 

S 
S O m  

yme of Indimdud Autheattcating Data @lease pnnc) s 0i-k InlC 6 ct 
Organwllon pur A- 

Signature and Date 9/ Q3 
\ 



GUELPH WORK 
ROCKY FLATS PLANT 

L 
12 I 

15 I 

13 
14 I 

RESERVOIR CONSTANTS 

SITE 

R1 R2 (cndscc) (cnJ=c) Ezz3 
10 cnt head tea: 



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
DEPARTMENT Rev. 0 

Date 5Fyh3 Invesugator c. MU J P J v  

Site Locauon &79342 .?,?' n/w,st 2 qa 773 
D o m a n t  Sod Type(s) 

Site Map: 
I 

on depth, texture, structure, color, etc )- 

Descnpuon 

Presence of special sod condihons (motthng, water table depth, hardpan, indurauon, compacted layers, etc ) 

Comments and Notes (topography, slope, vegetation, etc ) 

rn&/de 5hPe L.c// p 14-6 d veqcfdi 



I 

combined ~eservoln x 3 3-s~ cm2 8 ~ ~ ~ ~ v o m  Depth ~ fn u~ndubzed of Well Hole p~,eedure the 
cm* d u r  of the well hole IS dmys 3 0 cm i Inner Reservoir * 2 22 

Q 
AL?HAPARAM!3ER 

A8 
DEUATWErA 

S 
S a m  

' -catlon Code- 40T73 a 
5,o  f fu  %Ea 

Signature and Date . 



GUELPH WORK 
ROCKY FLATS PLANT SlTE 

LOCATION 
RESERVOIR C O N S T M S  DATE 

INVESTIGATOR &/ '& M 

DEPTHOFHOLE // ' INCHESORCM 



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
DEPARTMENT Rev. 0 

Date 6 /2//?? Invesugator 

Site Locatlon 47 Ne5-f.b 493 
Dormnant Sod Type(s) C&Wy &Wd/ 

Site Map: Sod Profde Descnpuon (horuon depth, texture, structure, color, etc ) 

Depth Descnpuon 

Presence of special sod condittons (mothg, water table depth, hardpan, indurauon, compacted layers, etc ) 

Comments and Notes (topography, slope, vegetauon, etc ) 

4 v'c*Ac,t, &e/- +e M 7 c  i?& 

Name of Indmdual Authenucaturg Data @lew pnnt) 

orgall1utl00 

Sigaatun and Date. 4 2 / 9 3  



ENVKRONMENTAL MANAGEMENT DEPARTMENT. FORM GT.34B Standardized Procedure 
Rev. 0 For Permeameter 

Readings and 

I 1 I 1 

I I I I 
# I I 

I I I 1 I I I  I I I 
I 
I 

L I 

I I 
I 

I 
I I I 

I I I I 

I I I I I 
L I I I I I I I  I I I I I I 

CALCULATIONS 
he steady state ate of flow, s shieved when R is the same tn t h e  consecutive m e  intervals 

- Jr the 1st Set of Readlngs R, = (. )/60 = 
For the 2nd Set of Readmgs K2 = ( )/60 = 

cm/sec 
cdsec 

= [( 0 0 4 0 U $ 2 1 -  0 0 W U ~ 1 =  cdsec  
RESLIEIIVOR R p A D Y S T A l L  l luRVOIR I( m r  $TATS 

G S  
F I M S A m m  
HYDUUUC CQmAHT RA1L OF R O W  Comm U ~ O P R O V  
CONDUQNrm 

S 
s o m  

Signature and Date (0/2/n 



GUELPH WORK 
ROCKY FLATS PLANT SITE 

X (combhed) 35 JS 
Y (Inner only 222 

RBERVOIR CONSFANTS 

J 

READING1 CLOCK 1 TIME 1 WL 1 WL I RATEOF 
NUMBER I TIME f INTERVAL RESERVOIR I CHANCE I CHANGE 

I I I I 1 

R2 (cndscc) 

10 cm head test 

W&Wlr\C I CLOCh I TIVE I\ I, I I\ L I K\TEOC 
hC'IUBER 1 TIIIE 1 IhTERI \L I RESEHIOIR I CIIWCE I C I M X E  

14 I I I I 1 
15 I 1 



GUELPH WORK 
ROCKY FLATS PLANT 
RESERVOIR CONSTANTS 1 

SITE 

-_ c - 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B 
Rev. 0 

' CombinedReservairs X 3555 cm2 

cm* 2 2R Inner Reservoir 

GLIBL~JI-~ SFRIAL ZY i t e q / . /  ql Investigator C /n !I J [G 2 
Reservoir Constants: (see Label on Permemeter) 

Depth of Well Hole 
$=:VOIR && In tundrrducd pmccdm the 

Rdtus of Ihc well hohu dmys 3 0 cm 

Standardized Procedure 
For Permeameter 
Readings and 
CaIculabons 

the steady state rate of flow, IS ghieved wben R IS the same in b e  consccuuve m e  intervals 
eor the 1st Set of Readmgs R, = C 1/60 = 
For the 2nd Set of Readmgs Kz = ( j/60 = 

cmlsec 
cdsec 

AB 
DELTATHETA 

S 
roarrmrn 

-son Code 

.tame of Indilvrdual Autbclltrcallng Data @lese print) 

Organnatloli. - 
Signature and Date 



GPHTEST XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATl9NS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rwt E.I. 
Date.5/7/93 
BOREHOLE LOCATION. 1612937 
SO11 TYPE. Ulty-Clayey Gravel 

FIELD DATA 
Borehole Depth (in) 12 
Ponded Height (cm) 5 
Radius d test h o b  (cm) 3 
Steady State Rate d Fall (cm/ssc) R 0.0047 
Rerc~vot Constant, X 222 
alpha' 0 12 
H/a ratio 1 67 

thus c= 0 8  

THUS. 
Kfs (cm/sec)= 1 89E-05 

mflx p(cm2/sec)= 0 000158 

Page 1 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Descnpuon 

Presence of special sod condiuons (motthng, water tabIe depth, hardpan, mdurabon, compacted layers, etc ) 

Comments and Notes (topography, slopes ve 

Location Code 4 1 ~ 9 3  

Signature and Date. 5- 7473 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Sod Profile Descnption (horizon depth, textme, structure, color, etc.): 
/ 

Site Map: 

4 
Presence of special soil conditlons (motthg, water table depth, hardpan, induratlon, compacted layers, etc ) 



Combined Reservoirs X 3 5 , 5 g c m 2  
Inner Reservoir y 2, z z  cm2 

1st Set o f  Readings vith height 
o l  water in well  (Hq) set a t  I un 

Note In standardized procedure the radius 

2nd Set o f  Readings with height 
of water in welt ( H p )  s e t  at I O  pn 

CALCULAT ious 
K the steady stare rate 0 1  flow, i s  ac3ievcd when R I S  the I W  i n  three consecutive time intervals 

WITRIC FLUX 
miui  I AL 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Sod Profile Descnpuon (horizon depth, tern, structuxe, color, etc ): 



SECTION 2. STANDARDIZED PROCEDURE I 
FOR PERMEAMETER READINGS 
AND CALCULATIONS 

CP FIELD DATA SHEET 

GLuw?.+ 525wL4 
~ a t e 4 / 4 / 9 3  Investigator R AEWL.t*J 

Re s e r v o I r C O  n S t a n t S : ( Se e I a be I on Pe rune amt e r ) 
D e p t h  of W e l l  Hole 
N s  In standardized procedure the radius 
o f  t5e w e l l  hole is always 3 0 cm 

Combined Reservoirs X 394-5cmZ 
Inner Reservoir Y 2 - z x  cmz 

1st Set of Readings with height 
o f  water in well (HI) set a t  I cm 

2nd Set of Readings with height  
O S  water i n  w e l l  (H2) set a t  10 cm 

f I I I 

CALCbLAT IONS 
, the steady state rate o f  flou, is rcSlevcd *Len 2 is he s a m e  in three consecutive time i n t e r v a l s  



GPHTEST XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONEPONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust E 1. 
Date:4/8/93 
BOREHOLE LOCATION: 1-1 
SOIL TYPE: 

FIELD DATA. 
- h l e  Dapul 0. 73 = w (-1 6 
Radius of test hok (cm). 3 
Study State Rata d Fall (dsec)  R 0 oooO8 
R.wrwhconrtr*x: u.86 
aIpW 0 12 
wa ratio 1 87 

thus C- 0 8  

THUS 
Kfs (cm/sec)= 5 15E-06 

mflx p(cm2lsec)= 4 29E-05 

Page 1 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Slte Information 
Rev. 0 

, 
Site Locabon z 4  

J 

Dormant Sod Type(s) 6) L 

Site Map: Sod Profde Descnption @onzon depth, texture, structu~e, color, etc ) 

Presence of special soil conditlons (moang, water table depth, hardpan, indurauon, compacted layers, etc ) 

Comments and Notes (topography, slope, vegetatlon, etc ). 

w d  m,der6h( 

Signature and Date. 5/7/77 



ENMRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permemeter 

Readings and 

c 

Combined Reservous X ~ ~ - 5 5  cm2 Depth of Well Hole : 
Inner Reservoir 

~ ~ ~ $ J ~ ~  prgl(, tn anndadzcd pmc~durr the 
em2 d r u  of the well hole is always 3 0 an 2 22 

I I I I 1 1 I 1  I I I I I I 
CALCULATIONS 

he steady state rate of flow, IS ghieved when R is the same in three wnsetuuve me intervals 
or the 1st Set of Readings R, = ( )/60 = - cmlsec 

cd s e c  For the 2nd Set of Readmgs €I3 = ( 1/60 = 
= [( 0 0 4 1 ) U ( 2 1 -  K 0 0 5 4 ) U U I  = cdsec  

REsuvom 5, S T U D Y  =ATE L E J U Y O I I  c, m A D Y  r A T E  
Kfs 
REU) S A l U ’ R A W  
muuuc CQNsIm RATS OF ?LOW cotlrrm UT€ OF FLOW 

COYDUCnvnK 

S 
so- - 

Otganuauoa. 

Signature and Date 
/ 



GUELPH WORK 
ROCKY FLATS PLANT 

READINCI CLOCK TIME I WL 
NUMBER 1 TIME IIWERVAL ! RESERVOIR 

I ~mlnutcrl I (em) 
01 I 

RESERVOIR CONSZANTS* 

WL I RATEOP 
CHANGE I CHANCE 

(cml I ( C m l m t n )  
I I 

X combined 
Y inncroal 

I I  1 I I I 
21 
31 I 
4 1  

t 

SITE 

J 
6 
7 

5 cm head tat 

I 
I 

RI (cndrcc) 

Rz 

10 cm head kst 



GPHTEST XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONEPONDED 
HEIGHT TECHNIQUE 

lnvestigatoc CDM Rust E.I. 
Date: 5/7/93 
BOREHOLE LOCATION: -1 
SOIL TYPE 

FIELD OAT& 

Pondwl might (an): 6 
3 
0 0039 

-ole oapth (W. 12 

Radlru of test hob (an). 
Steady State Rate of Fall (arJuc): R 
RawrvdrCOnSbl&x' 2.22 
alph.' 0 12 
Hla ratio. 1 87 

thus C= 0 8  

THUS 
Kfs (cm/sec)= 1 57E-05 

mflx p(cmZ/sec)= 0 000131 - 

Page 1 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Slte Map: Sod profre Descnpuon (honzon depth, texture, smcture, color, etc ): 

Depth Descripuon 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT34B 
Rev, 0 

i E f V O I R  khk In stmdardued procedure the Inner Reservoir Y a a% cm2 radius of the well &Ion Jmys 3 0 cm 
* 

Standardized Procedure 
For Permemeter 
Readings and 
Calculations 
e 1 4 4 3  - . 

O m  
MATNCRUI 
Fo7zww. 



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
DEPARTMENT Rev. 0 

@& 
Date rf/q/q 3 Invesugator I3 -4-w 

site Locauon FWiT-5 , @‘&c) 2 0 7 e  @,-~-#c+%J/r 70*4ZS73 

DomrnantSollType(s) CLbW w ,/ d 

site Map: Soil Profh Descnpuon (hornon depth, texture, struc~re, color, etc.). 

Depth ($2 1 Descnpuon 

- LGadp~ &L 
Presence of special sod condiuons (rnottltng, water table depth, hardpan, mdurahon, compacted layers, etc ) 

Comments and Notes (topography, slope, vegetatlon, etc ) 

4zw dA%%+- 
4/W& /- + = f L r n A  &- Up= 



Inner Reservoir 2 AX cm2 ndwr of the well hole is always 3 0  an 



Combined Reservoirs X 3 555  cm2 Depth of Well HoIe 
* H Z E Z & m  I n a a n d ~ d p m c e d u r e t h e  

cm* ~ u s o f l h c d  hobitdways30an 
i h e r  Reservoir 2 2% 

a 
U l U P W E t E I  

Ae 
DELrATHETA 



GUELPH WORK 
ROCKY FLATS PLANT SITE 
' RESERVOIR CONSFANTS 

x (COCaMacd) 33 33 
2 22 , Y (Inner only 

. n - 
DATE. 5 / % 4  /<3 
INVESTIGATOR 

DEPTH OF HOLE INCHESORCM 

' READING{ Cu)cK { TINE t 14 L I w t  I R A T E 0 1  

t I h h u  t d  f (cm\ I &.m) I ( ~ m l n ' ,  
NUVBER f 'TInfP; I INTERVAL f RESERVOIR I CRANGE I CHAhGE 

J 

I 13 I I 1 I 1 
~~ 

U 

1 
2 

10 cm had tu: 

I I I , 
I /  

3 

J 
6 
7 
8 
9 1  / I  I 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Pennearneter 

Readings and 

CombinedReservom X 3555 cm2 

Inner Reservoir * 2 2% cm* 
- Depth of Well Hole 23 

$ z f V O I R  NQ& madudud pmadure 4 a  
ndiur of tho wen hdair always 3 0 an 

K, the steady state rate ol flow, 1) shievcd when R IS the same ID three fpnsccutlve trme rnrcrvals 
For the 1st Set of Readings R, = ( 1/60 = 
For the 2nd Set of Readings K2 = ( )I60 = 

cmlsec 
cdsec  

[( 0 0 4 1 ) U U I  - [( O O W . ) C , , - > C l =  cdsec 
8J?SERVOlR 6aS'TZADYSIATII RESERVOIR I, STEADY STATE 

Kfs 
F l E l D S A T U R A ~  
HYDUUUC CONSTANT UTE O f  R O W  CONSTANT UTE OF mow 
CONDUClTVflY 

O m  
MAl'UlCRUX 
roTwlw 

S 

L 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
, Rev.0 

Site Map- Sod Profile Descnpuon (horuon depth, texture, s t~ctue,  color, etc.). 

U 
Presence of special sod conditrons (rnotthng, water table depth, hardpan, mdurauon, compacted layers, etc ) 

Locatron code- 3143 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B 
Rev. 0 

, 
Combined Reservoirs X 3555 cm2 

Inner Reservoir cm* 
1 2 ax 

Standardized Procedure 
For Permeameter 
Readings and 
Calculations 

Depth of Well Hole B ::~EVOI. w udatttmxt pmculurethe 
ndiw of the well hole u dwap 3 0 an 

b)m 
MATIIC RUX 
KmwluL 

A0 
DELTATlimA 

- -ation Code 3743 
a e  of Indimdual AutbenUcating Data (please pnnt) 

Organuatron 

Stgnatun and Date / A L L /  9 7 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Soil Profile Descnpuon (hornon depth, texture, structure, color, etc.) 

Depth Descnpuon 

U 
Presence of special sod condihons (motthng, water table depth, hardpan, indurauon, compacted layers, etc ) 

Comments and Notes (topography, slope, vegetauon, etc ) 

>2L/ ILf5 SiaLQ /m ff& - f&cls A4 e/& 
I 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 

"atte@,/a Investigator C /[5 

I Combined Reservoirs X 3 5 5 5  
eSeNOlf Constants: (see Label on Permeameter) 

cm2 I 
k 1 

Rev. 0 For Permeameter 
Readings and 
Calculations 

I I I I I I I I  I I I I I 1 
CALCULATIONS 

cdsec 
cmlsec 

the steady state rate of flow, IS @neved when R is the same in three coosecuuve m e  intervals 
x the 1st Set of Readmgs R1 = ( )I60 = 

For the 2nd Set of Readrngs €I2 = ( )/60 = 

-7 

a 
ALPHAPARAMm 

S 
tovTlyITT 

Locauon Code- 

- 

Ocganrzatlon. 

Signature and Date W L W q 3  
0J / 



GUELPH WORK 
ROCKY FLATS PLANT 
RESERVOIR CONSTAVS 

1 (comblncd) 35 55 
Y (her only 2 2 2 l J  

5 cm head test 
/b'aS&.- 

SITE 
LOCATION 

DATE 
I i W I C A T O R  

DEPTH OF HOLE " INCHES OR CSI w- 
READING) CLOCK I TIME WL I WL 1 RATEOF 
NUMBER 1 TIME f INTERVAL { RESERVOIR I CHANCE I CHANCE 

-- 
10 cni Iicnd test 

13 
14 
15 



GPHTEST XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust E.I. 
Date:S/21193 
BOREHOLE LOCATION: 

son TYPE 

FIELD DATA: 
Borehole Dspth (in) 
pondsd HmgM (an): 
Radius of test hole (an): 
Steady State Rate of Fall (unfsec). R 
Remvoir conrt.nt, X. 
alpha' 
Wa ratio 

thus C= 

144 
I 
3 
0 0187 
2.22 
0 12 
1 67 
0 8  

THUS 
Kfs (cm/sec)= 6 72E-05 

mflx p(crn2lsec)t 0 00056 

Page I 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Sod Profde Descnption (horzon depth, texture, structure, color, etc ) 

Depth Descnpuon 

I “ “ “ “ ’  “ “ “ ‘ “ I I  L I  I I I I I I I I l l  I I I I I I I I  11 

c I 

3 I 

Presence of special sod conditions (mottbng, water table depth, hardpan, induration, compacted layers, etc ) 

m,$f 

Comments and Notes (topography, slope, vegetation, etc ) 

f/4( LLP4/ACC,% f&..d 

Location Code H343 



- 
Combined Resemoirs X 3 s-ss cm2 Depth of Well Hole 

Inner Reservoir cm* mcl~ua of the well hole IS always 3 0 an 
i 2 2% 

CALCULATIONS 
the steady state ratc of flow, s ghieved wbcn R IS the same in h e  consecutive me intervals 

- or the 1st Set of Readmgs R, = C )/60 = 
For the 2nd Set of Readmgs R2 = ( 1/60 = 

cmlsec 
cdsec 

= E( W 4 1 ) U j , I  - K o o w ~ ( ~ l l =  - cdsec 
WEXVOR a1 STUDY ~ A T S  ~LURVOIX Ri STEADY S T A E  

Kfs 
RElD SA-- 
HYOMUUC CDmANr MR OF R O W  C O N S I W  UTL OF R O W  
CONDUQNTIY 

S 
s o m m  c I 

c 

- -auon Code W 3 Y 3  +/ 
d e  of Indmdual Data (please pnnt) fJHLtAJ6€'% 

Organuatloo. 

Signature and Date 5-2s- 73 
V "  



GUELPH WORK 
ROCKY FLATS PLANT SITE 

RESERVOIR CONSTANTS 

I 
2 
3 
4 
S 

DEPTH OF HOLE ’ INCHES ORCV 

1 
I 

1 
I 

6 
7 
8 

, 9  
10 

I 
I/ 

/ I  
/ I 

13 I 

IS I 
14 

I 1 



GPHTEST XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONEPONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust EA. 
Date:5/28/93 
BOREHOLE LOCATION: I 44393rli 

FIELD DATA. 
eorhola apth en) 7 

-8 dm hdr (cm): 3 
Study Std. Rata of Fall (dsec)  R 

alpha' 0 12 

Pondad Hciam (cm) 6 

0 0167 
Raonrdrconrbnt,x: 36.66 

Wa ratio 1 67 
thus C= 0 8  

THUS 
Kfs (cm/sec)= 0 001076 

mflx p(cm2/sec)= 0 008965 

Page 1 



ENVIRONMENTAL MANAGEhIENT 
DEPARTMENT 

FORM GT34A Stte Information 
Rev. 0 

Site Map: Sod Profile Descnptlon (horizon depth, texture, structure, color, etc ) 

Depth 

0 

Presence of special sod condiuons (motthng, water table depth, hardpan, mdurauon, compacted layers, etc ) 

4u4 

Comments and Notes (topography, slope, vegetauon, etc ) 

Name o€ Indwidual Authenucamg Data (please pnnt) 



cm2 2 2% Inner Reservoir 

Organuauoo. 

Signature aod Date a a W 3  

z z f & m  P?& ~n stnndardbd procedurethe 
ndru of the well holoir always 3 0 an 

' Combined Reservoirs X 3 5 ~ 5  cm2 Depth of Well Hole 



GUELPH WORK 
ROCKY EZATS PLANT SITE 

LOCATION 

- 1  
DEPTH OF HOLE -/ WCXESORCM 

.S/ko'.O / 3 3  

10 CnI Irrul t a t  



GPHTEST XLS 

GUEWH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONEPONDEO 
HEIGHT TECHNIQUE 

Investigator. COM Rust E.1. 
Date:SI2WS3 
BOREHOLE LOCATION: -1 
SOIL TYPE. 

FlELD DATk - apth (in). a 
p0nd.d Haiom (an). 6 
Radius of test hd. (an): 
Steady S1.1. Rata of Fall (&see) R 
RcrrrvaitCondursx' 222 
alpha. 0 12 
HI8 ratm 167 

thus C= o a  

3 
0 0133 

THUS* 
Kfs (cm/sec)= 5 35E-05 

- mflx p(cm2lsec)t 0.000446 

Page 1 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Sod Profile Descnption (honzon depth, texture, structure, color, etc ) 

Depth Descnpuon 

Ll 
Presence of special sod conditlons (motthng, water table depth, hardpan, mdurauon, compacted layers, etc ) 

Comments and Notes (topography, slope, vegetation, etc ) 

c riocra -R ED fif? E4 

Isatton Code 

Name of Indmdual Authentlcatmg Data @lease pnnt) tlCCLWGB (Q 

organlzatroa &Ji 6 + E  
Signature and Date. 4/22/57 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B 
Rev. 0 f 

Combined Reservoirs X 33-& cm2 

cm2 Inner Resenoir Y 2 a i  

ite,* Investigator eddRRar GtxLFtq SERIAL 
tteservoir Constants: (set Label on Permemeter) 

Depth of Well HoIe 
~ ~ ~ & R  Ws, In g r a d e d  pmcedun the 

ndw of lhe well holerr always 3 0 an 

Standardized Procedure 
For Permeameter 
Readings and 
Calculations 

CALCULATIONS 
&e steady state rate of flow, s shieved when R IS the same xn h e  consecutive tune intervals 
or the 1st Set of Readmgs R1 = C )I60 = 

For the 2nd Set of Readings K2 = C )/60 = 
cdsec 
cdsec  

a 
A L P H A P W r n  

S 
s o m  

-auonCode 97 

Organuaboo 

Signature and Date 4/&Jq3 
/ / J 



GUELPH WORK 
ROCKY FLATS PLANT SITE 
RESERVOIR CONSTANTS 

DEPTH OF HOLE /o 1- OR CM 

IU 

11 
12 
13 
14 
15 

READING 1 CLOCh 1 TIME I \VL 1 \vL I IMTEOP 
NUMBER 1 TIVE 1 IhiERVAL I RESERVOIR I CHANGE I 

." 
11 
12 
13 
14 



GPHTEST XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

InvestigaPor: CDM Rust E.I. 
Date:4/22/93 
BOREHOLE LOCATION: i T G q  
SOIL TYPE 

RELO DATA- 

pondad H e i ~ h t  (an)- 

Steady State Rate of Fan (&see) R 
Resew& Constant, X. 
alpha' 
Hla ratio 

- - (in). 

Radius of t8st hok (an): 

thus C= 

10 
6 
3 
0 DO76 
36.65 
0 12 
1 67 
0 8  

THUS 
Kfs (cm/sec)= 0 000483 

mflx p(cmZ/sec)= 0 004026 

Page 1 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

c 

Date yh6h3 Invesugator 3 . &J&> 

Site Map: Sod Proffie Descnpuon (honzon depth, texture, structure, color, etc ): 

Depth Descnption 

Presence of special soil condiuons (motthng, water table depth, hardpan, induration, compacted layers, etc ) 

Comments and Notes (topography, slope, vegetatlon, etc ) 
Fh-f. fie&-+&.+,-- -&y f- /t-/3/L 

I 1 

lacatton Code 4%43 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT34B Standardized Procedure 
Rev. 0 For Permemeter 

Readings and 
Calculations 

GOELPI4 SESIPC l9 
Jate :&’,,\ Investigator C ~ O r r a r  

Resewor Constants: (see Label on Permemeter) 

Combined Reservoirs X 3555 cm2 Depth of Well HoIe :gf&IR khk standadzed p-m the 
cm2 rpdw of the wdl  holeu always 3 0 an 

i Inner Reservoir 2 8 3  

CAL CUL AT1 ONS 
.i. the steady state rare of flow, P achieved when R IS the same in three co~sdcuuvc tunc intervals 
For the 1st Set of Readlngs Kt = ( )/60 = 
For the 2nd Set of Readmgs Kz = ( )I60 = 

cm/sec 
cdsec 

= [( 0 0 4 1 ) U - U I  - [( 0 0 5 4 ) U U I  = cdsec 
WUVOR l l m A D Y  STATE llEfERV0ll I, m A D Y  STAT?. 

Kfs 
RELD SATVRAIZD 
nrDL*VUC OOwANr UTE OF FLOW COMTIWT UTZ OF R O W  
C O h D U r n I W  



GUELPH WORK 
ROCKY FLATS PLANT SITE 

LOCATION- ' ' flfltg f 4q6z;2/: Qs- 
RESERVOIR CONSTANTS ? 

INVESTIGATOR 
X combined 3ss5 u -  
Y h e r o d  2 2 2  r- DEPTH OF HOLE 1- pf 1- OR CM Ea- Scmhemdtat r 525 (Z.5 #fl 

k d '  (w. CJlk) 

re* 6-4. 
2-22 & 

2 , 2 2  



GPHTEST XLS 

GUELPH CALCULATION FOR ROCKY FIATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Invesbgatot: CDM Rust E.I. 
Data:4/16/93 
BOREHOLE LOCATION: 1446931 
SOIL TYPE 

FIELD OAT& 

Pondad H.lgM (an): 6 
3 

0 0021 

Borehoh apth (in): 12.2 

Radius d tea hok (an): 
Study St.1. Rate of Fall (CnJsec) R 
Resendrconst8n&x. 2.22 
olph.’ 0 12 
Wa ratio 1 67 

thus C= 0 8  

THUS: 
Kfs (cm/sec)= 8 45E-06 

mflx p(cm2lsec)x 7 04E-05 

Page 1 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Sod Pmfrle Descnptlon (honzon depth, texture, structure, color, etc.): 

Descnptlon 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permeametet 

Readings and 
Calculations 

d 

R J R a % ~ ~ ~ , ~  SER~PL * Jdh 6 3 Tnvesugator x.UHL 

r 
Depth of Well Hole /ylO '' 

(see Label on Permeameter) 

Combmed Reservoirs X 3555 cm2 

cm2 ndiur of the w d  M e i s  dw8ya 3 0 an 
i Inner Reservoir * 2 xx - 

1st set of RuQngs mlh hclghc 2nd Set of Rmdtngs with hd 

CALCULATIONS 

For the 1st Set of Readmgs R, = ( 0 ?If )/60 = 0 01 6 cdsec 
For the 2nd Set of Readlngs Kz = ( f -Y  0 )I60 = 0 03J c d s e c  

-, the steady state rate of flow. IS $ieved when R IS the same 111 three C O ~ P ~ C U ~ I V C  time intervals. 

= [( oO41)(35s5 \[a 03 2 11 - [( 0054)(355S )(c),oo/ 6 )] = / L ~ r ~ - ~ c m / s e c  - 
WERVOR RJ STUDY STAIZ wnvom I, r m 9 Y  WAlX 

Kfs 
FIELD SATURATD 

C o h D t J m  
YYDuIRIC a)NsrM MnOrMV CONSTM u n o r m w  

= [( 0572)(US5 M 0016 )] - [( 0237)(,3555 YO 052 )] = ,5 dxura-fcrn2/sec - - ern 
MA;RICR.UX ILUIiRVOIR It HEADY STATL W;CJIVQIR bJrs*DY STATi? 
roTMuL C O N S T A ? 4 T T ' - - M O f ~ W  CONsrM L A l t O P M W  

Organuation: 

Signature and Date. -& d h  
/ /  



Y 

BAT GROUNDWATER MONITORING SYSTEM 
I n s l t u  Perneabllltv Test  P r o t o c o l  

SITE: 402% -El'-- -DATE: 1-21 -?3 TIHE: 10,127 
PIEZOHETER I D :  (Y>2'?3 N A M E :  3 . b  

EXT CYL VOLUHE <In&): b3 PORE PRESSURE <In) : - 1.73 
I N I T  LIJ3fD VOL (nl): do INITIAL PRE SSURE ( a ) :  38. qox e3.d P 
TOTAL SfS  VOL (nl): 80% PRESS CHANCE ( n ) :  6.24 
J ~~ ( R l I *  7 MA% PRFSS CHANCE (I) : 

P--&-J wcbs+pp114c 

0 . c O s ~ ~ ~ ~  o w  ( 2 m L l a  

P - a 4 d - q  = 

FRSTEN 

CRLCULRTION 

PRINTOUTS 

HERE 

, 

G T U A L  VOL CHAN GF t a l > :  0 
ED VOL CHANGE t a l ) :  1 4 b  



IN SITU PERMEABILITY TEST 

SITE rfp 
TST ID- 440293 
fILTER DEPTH (mor  f t)  : 2.12 

FILTER: LENGTH (m): 40.0 
OIAMETER (011): 30.0 

F L W  FACTOR (m): 228.77 

TEST CONTAINER WL (11): 35.0 
EX1 CYLINOER WL (11): 63.0 
INITIAL LIQUID VOL (11): 20.0 
CONTAINER X-AREA (e&): 1.96 
INITIAL GAS ML (11): 78.0 

NO TIME 
hh:m:u 

0 00:00:00 
2 00:02:00 
4 00:04:00 
6 00:06:00 
8 00.08:00 

10 00:10:00 - 00:12200 
00:22:00 
60:32.00 

B=- 

PRESS PERMEM 
DlHM W 8  

38.00 
37.91 2.2~10 -8 
37.78 1.sx10 -8 
37.69 1.0~10 -8 
37.63 7.2~10 -9 
37.58 6.1~10 -9 
37.56 2.7~10 -9 
37.46 1.4~10 -9 
37.42 3.1~10-10 

-8 .ImRm 

NUUER OF DATA POINTS : 17 
CALC VOLUME CHANGE (ml): 1.2 
ACTUAL VOL CHANGE (mt): 1.2 

COHHENTS: 
Test i s  in bedrock material 

DATE: 1993-01-21 TIME: 10:27 
NAME: Jk 

TEST TYPE: VAR HEAD, OUTFLW 
WlBRATIoW SLWE : 1.00 

INTERCEPT : .OO 

LIQUID START LEVEL (I) : 310 
STATIC PORE PRESS (m) : -1.73 
IWITIM TEST PRESS (I) : 38.00 
80% RECOVERY PRESS (I) : 6.23 
#IN FINAL PRESSURE (I) : 28.21 

NO 

P 

1 
5 
5 
7 
9 

11 
13 
15 
17 

TINE 
hh :am: s8 

00:01:00 
00:05:00 
00:05:00 
00:07:00 
00:09:00 
00:ll:oo 
00 :1~00  
00:21:00 
01:58:00 

- PRESS PERlQAB 
m H Z 0  W s  

38.00 2.7~10 -8 
37.84 1.8xlO -8 
37.73 1.3~10 -8 
37.B 6.7~10 -9 
37.60 7.0~10 -9 
37.56 3.7~10 -9 
37.49 2.0x10 -9 
37.44 3.1~10-10 
37.3s 

*** FINAL CALWUTEO PERMEABILITY = 3.1 x 10-10 (ca/8) .*. 



BAT GROUNDWATER MONITORING SYSTEH 
Jnaltu Per neablli tv Teat Protocol 

ElcT c Y L  VOLUHE ( n l ) :  o s  PORE PRESSURE (m) : + 1.32 D Q ~ P T -  0.0 
JNIT u a  JTD VOL ( al): 20 INITIAL PRESSURE ( a ) :  m.38 
TOTA L SIS V O L  ( ml): 3GS 80% PRESS CHANCE (n): 6.93 

C A ?  VOLUMF ( ml): 6 5  MAX PRESS CHANCE ( a ) :  

uutnr)~ W G  *W 

FFISTEN 

CRLCULRTION 

PRINTOUTS 

HERE 

dCrUAL VOL CHANGE (rl) 2.0 
ED VOL CHANGE ( 1 1 ) :  0.b 

-Y 4.1 x lo-m 



A 

IN SITU PERMEABlLITY TEST 

SITE : RFP DATE: 199'3-01-30 TIM: 13:15 

FILTW DEPTH (I ft) : 1.64 
TST 10: 40393.1 w: cpl 

FILTER: LMGTH (-1: 50.0 TESIrrPE: VARHEAD, M n w  
O I W T E R  (-1: 30.0 CALlBRATIOn SLOPE : 1.00 

nar fAcToR (I): 228.n lM1ERCEPT : .OO 

l€S CaWTAfNER VOL <.I): 35.0 LIQUID START L M L  (I) I .310 
EXT CYLlWDER WL (Ill: .5 STATIC WRE PRESS (I) : 1.32 
INITIAL LloUIO MK (at): 20.0 I l l T I M  TESI PRBS (I) : 29.38 
CWTAlIER X-AREA (-1: 1.96 80% RECOVERY PRESS (I) : 6.93 
XUITIAL GAS ML (~1) :  15.5 HIM FINAL PRESSURE (11 I 7.01 

w TIWE 
hh:nm:s. 

n -  

o oo:oo:oo 
2 00:01:00 
i 0(1:02:00 
6 00:04:00 
8 00:06100 

?O 00:06:00 *- W:lO:Oo 
3:20:00 

A:30:00 

PRESS PER#EAB 
m H 2 0  d s  

29.38 
28.27 2.9~10 -9 
28.25 2.7~10 -9 
28.20 2.ZxlO -9 
28.16 1.9~10 -9 
20.1s l.lxl0 -9 
28.11 l.lx10 -9 
28.01 9.1~10-10 
27.93 

-- n 

1 
3 
5 
7 
9 
11 
13 
15 

TIME PRESS PERlQAB 
hh:nw.. m w z o  W S  

00r00:U) 28.29 4.4~10 -9 
00:01:30 28.26 2.8~10 -9 
00:a:oo 28.22 2.&10 -9 
00:05:00 28.18 2.2x10 -9 
00:07:OO 28.14 1.SxlO -9 
00:09:00 28.12 13x10 -9 
00:lfroo 26.05 l.Ox10 -9 
00:25:00 27.97 9.1~10-10 

--- 

W E E R  OF DATA POINTS : 16 
CMC WKUlQ ClWGE (mu:  .6 
ACTUAL ML CHANGE (al): 2.0 

CQIQWTS: 
Tested clay mtcrial fn aIlwira. 
Attqted to drive probe in sandier mit &ow but vw*ceSSfUl. 
Prob. YIS drlven 6 fnchw beyond bottor of borehotr. 



BAT GROUWDWATER XONITORING SYSTEM 
I n s l t u  Perncabllltv Teat Protocol 

EXT CYL VOLUHE <nL): Q.5 PORE PRE S U R E  <n): - [.TI DUtFr¶*O*O~ 
JNIT L I J J I D  VOI. <al>: INITIAL PRESS URE ( a ) :  3 Z t 3  t3. a* 
TOTAL SfS VOL (nl): sj.5 8 0 X  PRESS CHANCE Cn): # 

XNIT G A ?  VOLUME <*I):  15.6 U A X  PRESS CHANGE <n) : 

FRSTEN 

PRINTOUTS 

HERE 



BAT GROUNDWATER tlONITORIXG SYSTEH 
I n s i t u  Perneabllltv T e a t  Protocol 



BAT GROUNDWATER X O N I T O R I N G  SYSTEH R e  I n n l t u  P e r n e a b l l i t v  T e n t  P r o t o c o l  

DATE'f/26/93 T I M E '  11'1!0 
N A X E :  '&r- 

S I T E  4059 3 
P I E Z O M E T E R  I D *  405-4 3 ~ 

EXT CYL VOLUME (nl): 1.3 PORE PRESSURE ( m )  : 0 -YO * o a f 0  
I N T T  L I J J I D  VOL <all: I N I T I A L  P R E S S U R E  (18) :  2z .ZG 
TOTA L S f S  VOL (nl): 7iB 80% PRESS CHANGE ( n ) '  
J H I T  CA 3 VOLUUE (all: 78 M A X  P R E S S  CHA N C E  (D): 

1-7 .q/ 

11 26 

12 27 

j3  28 

\, a 

I I30 I 1 

C Q L C U L Q T I O N  

P R I N T O U T S  

HERE 



IN SITU PERMEABILITY TEST 

SITE rfp DATE 1993-01-26 TIME 11 10 
IS1 I D  COS93 1 NAME: Jk 
FILTER DEPTH (m or ft) 3.81 

FILTER* LENGTH (m): 40 0 TEST TYPE. VAR HEAD, OUTFLOW 
DIMETER (m): 30.0 cALlBRATlow SLWE 1.00 

FLOV FACTOR (m): 228.77 INTERCEPT - 00 

TEST CONTAINER Wl (11): 35.0 
Mt CYLlNOER M L  (all: 63.0 
INITIAL LlWlD VOL (nl): 20.0 
CONTAINER X-AREA (e&): 1.96 
IYlTlAL CAS VOL (rat): 78.0 

NO TIME 
hh:m.sr 

0 o6:oo:oo 
2 00:01:00 

I 4 00:03:00 
6 00.OS:OO 
8 01:12.00 

88 8-8- 

PRESS PERI(EA8 
Io H20 w8 

22.26 
17.87 9.6~10 -8 
17.73 7.3~10 -8 
17.63 1.1~10 -8 
17.13 1.1~10 -8 

-888 8 p I I r m  

LlouID START LEVEL (In) . .310 
STATIC PORE PRESS (a) : -40 
lNlTlAL TEST PRESS (a) . 22.26 
80% RECOVERY PRESS (a) : 4.77 
WIN FINAL PRESSURE (I)  15.61 

NO T I M  PRESS P E W 8  
hh:m:S8 aHm eaJS 

88 -u I- 8I-U- 

1 00:00:30 17.91 1.0~10 -7 
3 00:02:00 17.79 8.0~10 -8 
5 00:04:00 17.67 1.2~10 -8 
7 01:06:00 17.15 1 1x10 -8 
9 01:18:00 17.10 

NUMBER OF DATA POINTS : 9 
CALC WLUnE CHANGE (ml ) :  14.7 

C VOL CHANGE (nl): 1.0 

LW~ENTS 
Lithology was clay (slurgad badrock u t e r f a l )  
Pore pressure was not strble wid u8s positive 

*** FINAL CALCULATED PERMEABILITY 8 1.1 x 10 -8 ( W s )  *** 



BAT GROUNDWATER HONITORINC SYSTEH 
Inaitu Permeability T e s t  Protocol 

28 
1 

Its 1 IS I 1 

bC7UAL VOL CHAN GE (a1): 2 h ~  
ULATED VOL CHANGE (rl): QL 

TY 6 / a ) ;  9.8 x 10J0 u*& 

FRSTEN 

CRLCULRTION 

PRINTOUTS 

HERE 



IN SITU PERHEABILITY TEST 

SITE rfp DATE 1993-01-27 Tin€ 08 4s 
TST ID 40593 2 NAME ept 
FILTER DEPTH (m or f t )  5.72 

F I LTER LENGTH (a): 40.0 TEST TYPE. VAR HEAD, OUTFLW 
DIAMETER (mu): 30.0 CALIBRATION SLOPE 1.00 

FLW FACTOR (ma). 228 TI INTERCEPT DO 

TEST CONTAINER WL (d): 35.0 LlWlD START L M L  (II) . ,310 
EX1 CYLINDER WL (nl). 63.0 STATlC W(LE PRESS (II) . 58 
INITIAL LIQUID VOL (ml):  20.0 INITIAL TEST PRESS (a) : 26.U 
CONTAINER X-AREA (&I: 1.96 80% RECOVERY PRESS (a0 5.76 
INITIAL GAS VOL (101): 78.0 MIN FINAL PRESSURE (In) : 18.95 

NO TIME 
hh:m:ss 

0 oo:oo:oo 
2 00.02:00 
4 00.06:00 
6 OO:06.00 
8 00:08:00 

10 oo:lO:OO 
12 00:20~00 

88 -88u 

PRESS 
m HZ0 

26.46 
26.31 
26.27 
26.23 
26.22 
26.20 
26.19 

88881 

PERMEAB 
CnJS 

11m1111 

1.7~10 -8 
1 2x10 -8 
5.4x10 -v 
6.0~10 -9 
9.8~10-10 

NO TIME 
hh:nr:ss 

1 00:01:00 
3 00:05:00 
5 00:05:00 
7 00.07:OO 
9 00.09:00 

11 00:15:oo 

88 11-11 

PRESS 
m HZO 

26.36 
26.29 
26.25 
26.23 
26.21 
26.19 

88- 

PERHEM 
W S  

3.0~10 -8 
1.zXlO -8 
8.4~10 -9 
4.2x10 -9 
23x10 -9 
9.8~10-10 

881188818 

OF DATA POINTS : 12 
ulc- VOLUME CHANGE (ml): .6 
ACTUAL W L  CHANGE (ml) 2.0 

MHHENTS 
Test n m  run in organic rich clay inmediately beneath slunped bedrock mtl 

*** FINAL CALCULATED PERHEABILITY = 9 8 x 10-10 ( W S )  *** 



BAT GROUNDWATER HOHITORINC SYSTEK 
I n s l t u  Pernesbllltv Tent Protocol 

EX7 C Y L  V O L U X E  ( n l ) :  0 .5 PORE PRESSURE ( m )  - 5.23. 
I N I T  L I J J I D  V O L  (al): 70 INITIAL PRESSURE ( n ) :  3 3  .by 
T O T A L  S f S  V O L  (ml): 80% PRESS C H A N G E  (n)' f O . 9 2  
jJn A X  PRESS C H A N C E  (m). 

CRLCULaTION 

PRINTOUTS 

HERE 

c 



***. ... ..*** 
* * * *  
*..e *.*** 
* * * *  
.**. 8 c 8 R 

I IN SITU PERMEABILITY TESl 

S I T E  r f p  DATE 1993-01-27 TlME 13 00 
TST IO 40593 W NAME epl 

I FILTER OEPTH (m or f t )  . 8.18 

I FlLTER LENGTH (ma): 40 0 TEST TYPE- VAR HEAD, CUTFLW 
OlAnETER (ma): 30.0 CALIBRATlON SLOPE : 1.00 

FLW FACTOR (an): 228.77 INTERCEPT . 00 

TEST WNTAlNER VOL (at): 35.0 LlWlO START LEVEL (I) : .310 
EX1 CYLINDER WL (all: .5 STATIC PORE PRESS (a) : 5 . 2 3  
INITIAL LlWlD VOL (at): 20.0 INITIAL TEST PRESS (I) . 33.69 
CONTAINER X-AREA (&): 1.96 80% RECOVERY PRESS (lo) : 10.92 
INITIAL GAS VOL (lot). 15 5 MIN FINAL PRESSURE (IN : 8 89 

NO 
I 

11 

0 
2 
4 
6 
8 

I O  
12 

I 

T IME 
hh a m :  as 
sn-1 

00:OO:oo 
00~02:00 
00.04 00 
W.06~00 
00:0(1:00 
00:10:00 
00~20:00 
‘7.30:OO 

PRESS PERUEM 
m H 2 0  cdr 

33.69 
33.34 1.OxlO -8 
33 13 7.7~10 -9 

32 84 6 . 0 ~ 1 0  -9 
32-72 4 . 3 ~ 1 0  -9 
32.29 3 . 4 ~ 1 0  -9 
31 98 

11111 1111.1-1 

32-98 6 . 9 ~ 1 0  -9 

NO 

.E 

1 
3 
S 
7 
9 

11 
13 

TIME 
hh.m:ss 

00 01:oo 
00: 03.00 
00 0s:oo 
00 07 00 
00 09-00 
00:15:00 
00.25 -00 

111111U 

PRESS PERllEAB 
aH20 c d r  

33.46 1 . W O  -8 
33.23 8.7~10 -9 
33.06 7.0~10 -9 
32.91 6 4x10 -9 
32.78 4 . 7 ~ 1 0  -9 
32.49 4.Ox10 -9 
32.12 3.5~10 -V 

11- 1uu1m1 

Nmocll OF DATA POINTS . 14 
U L C  MLullE CHANGE (ml):  .6 
ACTUAL VOL CHANGE (m1): 2 0 

COnnENTS* 
Test was r w  in bedrock clay 
Test conducted using the small extension cylinder ( 0  5 CnJ) 

**. FINAL CALCULATE0 PERl4EABILlTY = 3 5 x 10 -9 ( d S )  *** 



0 

F ~ ~ - N o  40bQ3 (3h BAT GROUNDWATER P I O N I T O R I N G  SYSTEX 
I n s l t u  Perneabilltv Test Protocol 

DEPTH (m): /107 TEST TYPE (INIOUT) : d m  
F I I-TE DIAM R E N  GTH ( a a ) :  9 0  (mn):  3 0  FACTOR (na) . 228 7 

EXT CYL VOLUHF (ml>: 0 . C  PORE PRESSURE (m): 
INTT L I J J J D  VOL (ml): 20 INITIAL P R E S S U R E  (n): 230. 7 - 3  
TOTAL S f S  VOL (nl): ?<e s- 80% PRESS CHANGE (n): 

/ e  73 d 

JNTT CA3 VOLUME Gal): /Gr M A X  PRESS C HANCE ( I ) .  

FRSTEN 

CRLCULaTION 

PR I NTOUTS 

HERE 



**** *** ***** * * *  * * **** ***** * * * *  * * 
**** * * * R  

IN SITU PERMEABILITY TEST 

SITE : r f p  
TST I D :  40693.bd 
FILTER DEPTH ( m  or f t )  : 1.07 

FILTER: 40.0 

TEST CONTAINER VOL 
EXT CYLINDER VOL 
INITIAL LIQUID VOL 
CONTAINER X-AREA 
INITIAL GAS VOL 

NO 

2 
4 
6 
8 
10 
12 

TIME 
hh:mm:ss 

00: 00: 00 
0O:Ol: 00 
00: 02: 00 
00: 04: 00 
00: 1o:oo 
00: 20: 00 
00: 40: 00 

PRESS 
m H20 
30.93 
27.24 
23 . 89 
22.00 
21.09 
20.92 
20.78 

- 
5.3X10 -7 
2.4X10 -7 
4.1X10 -8 
1.1X10 -8 
1.9x10 -9 

DATE: 1993-02-26 TIME: 11:40 
NAME : b kn 

TEST TYPE: VAR HEAD, OUTFLOW 
: 1.00 . .oo 

CALIBRATION SLOPE 
INTERCEPT 

LIQUID START LEVEL 
STATIC PORE PRESS 
INITIAL TEST PRESS 
80% RECOVERY PRESS 
M I N  FINAL PRESSURE 

. 

NO TIME 
hh:mm:ss 

1 0 0 : 0 0 : 3 0  
3 00:01:30 
5 00:03:00 
7 0 0 : 0 5 : 0 0  
9 00:15:00 
11 00:30:00 

-== -- -- - 
PRESS 
m H20 
29 . 54 
25.24 
22.59 
21.65 
20.98 
20.85 

=- 
PERMEAB 

cm/s 

503x10 -7 
3.7X10 -7 
1.5XlO -7 
2.0x10 -8 
2.8x10 -9 
1.9x10 -9 

“VMBER OF DATA POINTS : 12 
t C  VOLUME CHANGE m l  : 5.1 
rUAL VOL CHANGE 12.0 

COMMENTS : 
T e s t  was c o n d u c t e d  in bedrock c lay  

\ 

*** FINAL CALCULATED PERMEABILITY = 1 . 9  x 10 -9 (CIU/S) *** 



BAT GROUNDWATER l¶ONITORING SYSTEH 
J n a i t u  Perneabllltv test Protocol 

SITE: 40793 kW DATE: 3-1-53 TIHE: .b 
PIEZOMETER ID. -7 99  N A M E :  F r I / r . b - o  

DEPTH < m ) :  I a 7 &  TEST TYPE < I N / O U T > :  C M ?  
TER G N  CTH tau):  40 e r A n  (rnn): 3 0  FACTOR (ma) : m.7 

EXT CYL V O L U N E  (ml): OtY PORE PRESSURE (n): - 5,aL 
INTT L I J J I D  V O L  tal): 2.0 INITIAL PRESSURE (n): 30 Y c  
T O T A L  SfS  V O L  (nl): 355 80% PRESS CHANCE ( n )  : 
JHIT G A S  VOLUME t a l ) :  (5.0 M A X  PRESS C HANCE (I):  

J - ' I ?  

PRINTOUTS 

HERE 



**** *** ***** * * *  * * **** ***** * * * *  * * **** * * * R  

I N  SITU PERMEABILITY TEST 

SITE : rfp DATE: 1993-03-01 TIME: 11:30 
TST I D :  40793.1 NAME: e p l  
FILTER DEPTH (m o r  it) : 1.07 

FILTER: 40.0 TEST TYPE: VAR HEAD, OUTFLOW 
: 1.00 

.oo  
CALIBRATION SLOPE 

INTERCEPT 

LIQUID START LEVEL 
STATIC PORE PRESS 
INITIAL TEST PRESS 

1 8 0 %  RECOVERY PRESS 
M I N  FINAL PRESSURE 

TEST CONTAINER VOL 
EXT CYLINDER VOL 
INITIAL LIQUID VOL 
CONTAINER X-AREA 
INITIAL GAS VOL 

NO TIME 
hh:mm:ss 

0 oo:oo:oo 
2 00:01:00 
4 00:02:00 
6 00:03:00 
8 00:05:00 
10 00:07:00 
12 00:09:00 
14 00:12:00 

00: 16:OO 
00:20:00 - 00:30:00 

- -==-"-= 

- -  

PRESS 
m H20 
38.90 
31.94 
30.12 

27 . 05 
25.70 

28 84 

24 86 
23 80 
22 . 69 
21.86 
20.30 

PERMEAB 
a / s  

1.9x10 -7 
1.4X10 -7 
1.1x10 -7 
9.OX10 -8 
6.9x10 -8 
5.6X10 -8 
5.0X10 -8 
4.2XlO -8 
3.3x10 -8 
3.5X10 -8 

NO TIME 
hh:mm:ss 

1 00:00:30 
3 00:01:30 
5 00:02:30 
7 00:04:00 
9 00:06:00 
11 00:08:00  
13 0O:lO:OO 
15 00:14:00 
17 00:18:00 
19 00:25:00 
21 00:35:00 

- -- PRESS 
m H20 

33.48 
30.93 
29.45 
27.85 
26.36 
25.29 
24.48 
23.21 
22.25 
22.05 
19.68 

=s- 

NUMBER OF DATA POINTS : 21 
CALC VOLUME CHANGE 9.9 
ACTUAL VOL CHANGE 

COMMENTS : 
T e s t  is i n  organic r i c h  clay material (weathered appearance) 
T e s t  loca t ion  is on s t e e p l y  dipping s l o p e  ( t o  t h e  north)  

PERMEAB 
cm/s 

-=== 
2.4x10 -7 
1.5X10 -7 
192x10 -7 
9.8X10 -8 
7.9X10 -8 
6oOX10 -8 
5.2X10 -8 
4.6x10 -8 
3.5X10 -8 
3.2x10 -8 

*** FINAL CALCULATED PERMEABILITY = 3.5 X 10 -8 (cm/S) *** 



(^IUZ-NO 9 0 e . 3  80 EAT GROUNDWATER MONITORING SYSTEH 
I Jnaltu Perneabllitv T e s t  Protocol 

SITE: c'i;9 DATE: $ - 2  ->3 -. TIME* I f  Z L '  
PIEZOMETER ID: -4G-T NAHE: 6 L c4-u 

EXT CYL V O W H E  (nl): 6.5 

JNIT G A 3  VOLUME ( ~ 1 ) :  IS .s M A X  PRESS CHANGE (m)* 

; -3 
INIT LIJJID VOL (m1): 20 INITIAL PRESSURE ( a ) :  7 
TOTAL SfS  VOL (nl): 35.5 80% PRESS CHANGE (m): 

bCTUAL VOL CHALN CE (ml): 3 4  
VOL CHANGE ( a 1  ) : 



**** *** ***** * * *  * * **** ***** * * * *  * * 
**** * * * R  

I N  SITU PERMEABILITY TEST 

SITE : rfp DATE: 1993-03-02 TIME: 11:2O 
TST I D :  40793.bd NAME: epl 
FILTER DEPTH (m or f t )  : 4.12 

FILTER: 40.0  

TEST CONTAINER VOL 
EXT CYLINDER VOL 
INITIAL LIQUID VOL 
CONTAINER X-AREA 
INITIAL GAS VOL 

NO TIME 
hh:mm:ss 

0 oo:oo:oo 
2 00:01:00 
4 0 0 : 0 2 : 0 0  
6 00:04:00 
8 00:06 :00  

10 00:08:00 
12  00:10:00 
14  00:20:00 
16 00:35:00 

U P  

PRESS 
m H20 

39.24 

38 .49  
38  . 37 
38.27 
38  . 19 

37.83 
37.49 

- 
3 8 - 5 8  

38  . 1 2  

5 .43~10 -9 
3 . 7 ~ ~ 1 0  -9 
3.ox10 -9 
2.5X10 -9 
1.9x10 -9 
1.7X10 -9 
1.4X10 -9 

DER OF DATA POINTS : 16 
LrLtc VOLUME CHANGE ml - 6  
ACTUAL VOL CHANGE I m l {  3.0 

COMMENTS : 
Test conducted in bedrock claystone 

TEST TYPE: VAR HEAD, OUTFLOW 
: 1.00 

.oo 
CALIBRATION SLOPE 

INTERCEPT 

LIQUID START LEVEL 
STATIC PORE PRESS 
INITIAL TEST PRESS 
808 RECOVERY PRESS 
M I N  FINAL PRESSURE 

NO TIME 
hh:mm:ss 

1 00:00:30 
3 00:01:30 
5 00:03:00 
7 0 0 : 0 5 : 0 0  
9 00:07:00 

11 00:09:00 
13  00:15:00 
15 00:28:00 

-------------- 
PRESS 
m H20 

38.64 
38.54 
38.43 
38.32 
38.22 
38.15 
37.98 
37.65 

as- 

PERMEAB 
cm/s 

-=== 
6.6X10 -9 
4.2X10 -9 
3.2X10 -9 
2.8X10 -9 
2.2x10 -9 
1.7X10 -9 
1 .5x10 -9 
1 . 4 ~ 1 0  -9 

*** FINAL CALCULATED PERMEABILITY = 1 . 4  % 10 -9 (cm/s) *** 



BAT GROUNDWATER HONITORIHG SYSTEH 
lnsltu Petnesbllltv Test Protocol 

DEPTH (m): 3&j TEST TYPE (IN/OUT) : 
\ m n  (nn): a FACTOR (ma > : 228.7 x 
EXT CYL VOLUME (Rl): e 63 PORE p RESSURE (n): - 1.08 
INIT L I J J I D  V O L  tal): 35 INITIAL PRESSU RE ( a ) :  .GI 
TOTAL SI s V O L  (nl) : @OX PRESS CHANCF (n) : 
IHXT G A 3  VOLUME t a l ) :  3 g m 3  MA X PRESS CHANCE ( a ) :  



**** *** ***** * * *  * * **** ***** * 
.) * *  * * **** * * * R  

IN SITU PERMEABILITY TEST 
SITE : rfp 
TST ID: 40993.bd 
FILTER DEPTH (m or ft) : 3.61 

DATE: 1993-03-03 TIME: 12:OO 
NAME: epl  

40.0 TEST TYPE: VAR HEAD, OUTFLOW 
: 1.00 

.oo 
CALIBRATION SLOPE 

INTERCEPT 
LIQUID START LEVEL 
STATIC PORE PRESS 
INITIAL TEST PRESS 
80% RECOVERY PRESS 
MIN FINAL PRESSURE 

FILTER: 

TEST CONTAINER VOL 
EXT CYLINDER VOL 
INITIAL LIQUID VOL 
CONTAINER X-AREA 
INITIAL GAS VOL 

NO 

0 
2 
4 
6 
8 
10 
12 
14 
' 6  

TIME 
hh:mm:ss 
0 0 :  00: 00 
00: 01: 00 
00: 02: 00 
00: 03: 00 
00:05:00 
0 0 ~ 0 7  :OO 
00: 09: 00 
00: 15 : 00 
00:25:00 
00;  35: 00 

-a=- 

PRESS 
m H 2 0  

28.61 
27.17 
26.77 
26.45 
25.82 
25.25 
24.73 
23.48 
21.81 
20.55 

-. 
PERKEAB 

cm/s 

1.8x10 -7 
1.6X10 -7 
1.5X10 -7 
105x10 -7 
1.4X10 -7 
102x10 -7 
102x10 -7 
1.1x10 -7 

NO 
== 
1 
3 
5 
7 
9 

11 
13 
15 
17 

TIME 
hh:mm:ss 

00:00:30 
00: 01:30 
00: 02 : 30 
00: 04: 00 
00: 06: 00  
00: 08: 00 
00:10:00 
0 0 : 2 0 : 0 0  
00: 30: 00 

-- PRESS 
m H20 
27.36 
26-97 
26.60 
26.13 
25.54 
25.00 
24.52 
22.60 
21.15 

--= 

PERMEAB 
cm/s 

-a=== 

1.7~10 -7 
1.7X10 -7 

1.5x10 -7 
1.4X10 -7 
1.3X10 -7 
1.2x10 -7 
1.1x10 -7 
1.1x10 -7 

1.5X10 -7 

NUMBER OF DATA POINTS : 18 
CALC VOLUME CHANGE 
ACTUAL VOL CHANGE 
COMMENTS : 
Test conducted in bedrock-per rig geologist's call 
Lithology i s  white sand, fine to medium grained, loose, non cemented, moist 

*** FINAL CALCULATED PERMEABILITY = 1.1 X 10 -7 (cm/s) *** 



4 f l  BAT GROUNDWATER HONITORING SYSTEH 

EXT CYL VOLUME (nl): a. 5- PORE PRESSURE (m )  - abg6 
INTT LIJJID VOL (all: 20 INITIAL PRESSURE ( a ) :  3 , Z p  
TOTAL St'S VOL (nl): 355  80r PRESS CHANGE (n): 
JHTT G A 3  VOLUME (al) /57< X A X  PRESS CHANCE ( a )  * 

FBSTEN 

CRLCULaTION 

P R  I NTOUTS 

HERE 



**** *** ***** * * *  * * **** ***** * * * *  * * 
**** * *  * R  

I I N  S I T U  PERMEABILITY T E S T  

I S I T E  : r f p  
TST I D :  41293.bd 
FILTER DEPTH ( m  or ft) : 1.7 

FILTER:  LENGTH (nun): 40.0 
DIAMETER (mm : 30.0 

FLOW FACTOR (mml : 228.77 

DATE: 1993-02-23 TIME: 13.40 
NAME: bkn 

T E S T  TYPE: VAR HEAD, OUTFLOW 
: 1.00 

.oo 
CALIBRATION SLOPE 

INTERCEPT 

TEST CONTAINER VOL L I Q U I D  START LJWEL .310 
EXT CYLINDER VOL .5 
I N I T I A L  L I Q U I D  VOL 
CONTAINER X-AREA 80% RECOVERY PRESS m : 7.14 
I N I T I A L  GAS VOL MIN FINAL PRESSURE { m {  : 8 . 2 6  

S T A T I C  PO= PRESS 
I N I T I A L  TEST PRESS I 

NO TIME 
hh:mm:ss 

0 oo:oo:oo 
2 00:01:00 
4 00:02:00 
6 00:04:00 
8 0O:lO:OO 
10 00:20:00 
12 00:40:00 

-- __ -- 
PRESS 
m H20 
32.24 

31.74 
31.66 
31.50 
31.33 
31.04 

-ss --- 
31.80 6.1X10 -9 

3.9X10 -9 
2.5X10 -9 
1.7X10 -9 
1.4X10 -9 

NO TIME 
hh:mm:ss 

1 00:00:30 
3 00:01:30 
5 00:03:00 
7 0 0 : 0 5 : 0 0  
9 00:15:00 
11 00:30:00 

u =-- 
PRESS 
m H20 
31.85 
31.78 
31.71 
31.62 
31.43 
31.15 

=- 
PERMEAB 
=-e=---- cm/ s ---- 
8.6x10 -9 
4.0x3.0 -9 
3.6~10 -9 
1.8~10 -9 
1.6~10 -9 
1.4x10 -9 

I 
'UMBER OF DATA POINTS : 12 

LLC VOLUME CHANGE m l  .4 
I ACTUAL VOL CHANGE {lul l  I 18.0 

COMMENTS : 
test conducted in bedrock clays, solft, slight plasticity, slightly moist 

*** F I N A L  CALCULATED PERMEABILITY = 1.4 x 10 -9 (cm/s) *** 



BAT GROUNDWATER XONITORIHG SYSTEM 
Inaitu Petncabllltv T e a t  Protocol 

43693 .a 

SITE' Fr DATE' .3/2c/u TTUE' / z  'Lco 

DEPTH ( m )  4. o+ TEST TYPE (IN/OUT) : Ctcr 

NAME' 'A t%/Lcd PIEZOMETER I D '  636 9 2 

L 

FILTE R LEN CTH (nu) : 40 DIAM (nm): FACTOR (ma) : 

EXT CYL VOLUME (ml): Oa5 PORE PRESSURE (m): - I* 12 
39.02 INIT L I 3 J I D  VOL (nl)' 20 INITIAL PRESSURE ( n ) :  

TOTAL S f S  VOL (nl)' 35.5 80% PRESS CHANGE (n): 
JNIT G A 3  VOLUME t a l )  : 15.5 M A X  PRESS CHANGE ( a ) '  

I 

24 

18 

1s 
' 2% 
3 17 

1 IS 

3 13 

FRSTEN 

CRLCULRTION 

PRINTOUTS 

HERE 



I 



-e.* ..* .**.* 
* . * e  

*.*e **..e . 
R 

I 

I IN SITU PERMEABILITY TEST 

SITE RFP DATE 1993-03-25 TIME 12 40 
TST ID 43693 bd NAHE bn 
FILTER DEPTH (m or f t )  4 04 

FILTER LENGTH (ma). 40 0 TEST TYPE- VAR HEAD, OUTFLW 
DlMETER (ma): 30 0 CALIBRATION SLOPE 1-00 

FLW FACTOR (ma): 228.77 I NTERCEPT 00 
I 

TEST CONTAINER VOL (la[): 35.0 LIQUID START LEVEL (n) 310 
EX1 CYLINDER VOL (ml): .5 STATIC WRE PRESS (n) -1.12 
INITIAL LlQUIO VOL (nl): 20 0 lWlTlAL TEST PRESS (R) 29 02 
CONTAINER X-AREA (&I: 1 96 80% RECOVERY PRESS (in) 4.91 
INITIAL GAS VOL (m1)- 15.5 MlN FINAL PRESSURE (m) 6 85 

NO 

81 

0 
2 
4 
6 

I 8 

10 
12 
14 

TIME PRESS PERMEAB 
hh:m ss m HZ0 cla/s 

0O:OO 00 29.02 
111l.1.1 1u1l -1- 

0O:Ol 00 27.70 1.7~10 -8 
00:02 00 27 56 1.1~10 -8 
00:03 00 27.47 9.3~10 -9 
00:07 00 27.14 5.0~10 -9 
00:17 00 26.72 3.1~10 -9 
00:32 00 26.35 2.1~10 -9 
00:52 00, 26.03 1.0~10 -9 

NO 

1s 

1 
3 
5 
7 
9 

11 
13 
15 

TIHE 
hh*m:ss 

00 : 00.30 
00:01:30 
00:02:30 
00*05 : 00 
00:12:00 
00:22:00 
00:12:00 
01:Ot:OQ 

IIII1lU 

PRESS 
n H2O 

27.80 
27.63 
27.52 
27.26 
26.90 
26.57 
26.18 
25.90 

It=== 

PERHEAB 
ads 

2.lxlO -8 
1 3x10 -8 
1.1~10 -8 
6.7~10 -9 
4 3x10 -9 
2.5~10 -9 
1.8x10 -9 

11.111111: 

OF DATA POINTS : 15 
CALC VOLUME CHANGE (ml). 1.3 
ACTUAL VOL CHANGE (ml): 6 0 

MHnEWTS 
EAT test run in bedrock material 

*** FINAL CALCULATE0 PERMEABILITY = 1.8 % 10 -9 ( W S )  *** 



BAT CROUWDWATER HONITORING SYSTEX 
I n s l t u  Permeabllltv Test Protocol 

PR I NTOUTS 

HERE 



BAT GROUNDWATER tlONITORIWG SYSTEH 
Inaltu Perneabllltv T e s t  Protocol 

S I T E  I?* - DATE: 22-5-93 TIHE' iI zd 
PIEZOMETER ID' 44-3 N A M E :  c La Lu'r're(Kp. 

DEPTH (m) * ( 7m 
FILTER LEN CTH (nu): 40 

FFISTEN 

CRLCULRTION 

PRINTOUTS 

HERE 



i ‘  

IN SITU PERUEABILITY TEST 

SITE rfp DATE 1993-02-05 TIME 11 20 
TST ID 44393 1 NAME. epl, bkn 
FILTER DEPTH (m or ft) - 1.7 
FILTER LENGTH (nm). 40.0 TEST TYPE. VAR HEAD, OUTFLOW 

DIAMETER (m): 30.0 CALIBRATION SLOPE : 1.00 
1 FLOU FACTOR (Inn). 228.77 INTERCEPT 00 

, 

I TEST CONTAINER WL (nl): 35.0 LIPOID START LEVEL (I) .310 

I 
EX1 CYLINDER W L  (rnl): 63.0 STATIC PORE PRESS (n) : .38 
INITIAL LlOUID VOL (ml):  20.0 INITIAL TEST PRESS (I) : 22.37 

I CONTAINER X-AREA (e): 1.96 80% RECOVERY PRESS (m) : 4 78 
INITIAL GAS VOL (ml):  78 0 WIN FINAL PRESSURE (I) 15.70 

I 

I 

NO TIME 
hh:m ss 

0 00.00.00 
2 0O:Ol 00 
4 00.02 00 
6 00:03 00 
8 00:05:00 
10 00:07.00 
1’ ‘q.09.00 

.15 00 
uO:25 00 

=. 1111111l 

PRESS 
IO HZO 

22.37 
15.51 
15.12 
15.11 
15.09 
15 07 
15.06 
15 03 
14.99 

111.1 

PERWE 
W S  

111.11111 

3.3~10 -6 
23x10 -8 
2.2~10 -8 
1.9~10 -8 
1.4~10 -8 
8.7~10 -9 
7.8~10 -9 
7.8~10 -9 

NO 

U 

1 
3 
5 
7 
9 
11 
13 
15 
17 

TIRE 
hh-m:ss 
*.rum 

00:00:30 
00:01:30 
00:02:30 
00:04:00 
00:06:00 
00:08:00 
00:10:00 
00:20:00 
00-30:00 

PRESS 
m HZO 

17.05 
15.13 
15.12 
15.10 
15.08 
15.06 
15.05 
15.01 
14.97 

111.1 

PERMEAB 
w s  

1.1111~1 

7.5~10 -6 
4 5x10 -7 
2.1~10 -8 
1.9~10 -8 
1.9~10 -8 
1.ZxlO -8 
8 5x10 -9 
7.8~10 -9 

WWBER OF DATA POINTS : 17 
CALC VOLUME CHANGE (d). 22.8 
ACTUAL VOL CHANGE (ml) :  20.0 

C0(3HENTS. 
Vadose Zone Monitoring Borehole 44393 
Rocky FlMts - BAT ImiS  
Date Tested: 2-8-93 Testers: B K Newlin, E.P.Lawrcncc 
Lithotogy tested IS coarse-med grained sand ( f i t l ? )  Thrs test IS aborted 

I 

*** FINAL CALCULATED PERMEABILITY = 7.8 x 10 -9 ( W s )  *** 



IN SITU PERNEABILITY TEST 

SITE rfp DATE- 1993-02-08 TINE. 11-20 
TST ID 61393.1a NAME: ep1.W 
FILTER DEPTH (m or ft) : 1.7 

FILTER: LENGTH (fan): 40.0 TEST TYPE: VAR HEAD, OUTFLOU 
DIAIIETER (mu): 30.0 CALIBRATlO(( SLOPE : 1.00 

FLW FACTOR (mn): 226.77’ INTERCEPT .OO 

TEST CONTAINER VOL (nl): 55.0 LIQUID START LEVEL (a) : .310 
EX1 CYLINOER VOL (m0: 63.0 STATIC WRE PRESS (I) : .38 
INITIAL LIQUID Wl (ml): 20.0 INITIAL TEST PRESS (I) : 22.37 
CONTAINER X-AREA (cd): 1.96 80% RECOVERY PRESS (m) : 4.78 
INITIAL GAS WL (nt): n.0 WIN F I W  PRESSURE (n) : 15.10 

NO TIME PRESS PERMEAS NO TIME PRESS PERMEM 
hh:m:rt m H20 W s  hh:m:ts m H a  an/r 

=E -8888888 8 U U  -=all 81 -= 8 - 8 ~  III-8 

0 OO:OO:OO 22.37 1 00:00:30 17.9s 7.5~10 -6 
2 00.01.00 15.51 3.3~10 -6 3 00:01:30 15.13 S.1~10 -7 
C 00:02:00 15.12 3.1~10 -7 5 00:03:00 15.11 

WEER OF DATA POIWTS : 5 
CALC WlulE CHANGE (ml): 22.3 
4”‘U VOL CHANGE (all: 20.0 

aENTS. 
Vadose zone nonrtoring Borehole 44393 
BAT Insitu Permeabiltty Test - RFP 
Date Tested. 2-5-93 Testers: B.K.Nwlin, E.P.Lauranc4 
Lithology Tested: Courm to mediun grained tad-porsfbly fill 

*** FINAL CALCULATE0 PERMEABILITY 8 3.1 x 10 -7 (WS) *** 



c 

BAT GROUNDWATER XONXTORING SYSTEH 
Insltu Perneabilitv Test Protocol 

DEPTH (m): 4 l z  T/ 

EX7 CYL VOLUXF ( n l ) :  M o t  PORE PRESSU RE (n): 21 8? &/ H: foe/ 
F 1 L E . F  LENGTH < a m > :  90 P I A H  (m n ) :  .3[1 FACTOR ( m a ) :  8 

INIT LI3JID VOL (nl): ‘23  INITIAL PRESSURF ( a ) :  32.1 7- 
TOTAL S f S  VOt (nl): 355 8 % PR 
JNIT G A ?  VOLUM E (rl): 155 Max PRESS cHa NGE ( a ) :  

FRSTEN 

CRLCULRTION 

PRINTOUTS 

HERE 

CE ( ~ 1 ) :  2 8 0  bCTUAL VOL CHAN 
W C U L A m  VOL CHANGE (111): 4.0 

QA Record No Page - of - 
QA Checked By ,a 



IN SITU PERMEABILITY TEST 

SITE RFP DATE 1993-02-08 T I M .  12 09 
TST ID. 44393 80 
FILTER DEPTH (n or ft) : 4.12 

NAME: E.P.Lawrmc, B.K.Ncultn 

FILTER: LENGTH (m): 40.0 TEST TYPE: VAR HEAD, OUTFLOV 
DlWTER (m): 30.0 CALIBRATION SLOPE - 1 00 

FLOW FACTQR (am): 228.n INTERCEPT : .OO 

TEST CONTAINER WK (ml): 35.0 LlQuID START LEVEL (m) : .310 
EX1 CYLINDER VOL (J): .5 STATIC PORE PRESS (In) 21.89 
INITIAL LIQUID W L  111): 20.0 INITIAL TEST PRESS (n) : 32.12 
CONTAINER X-AREA (e&): 1.96 80% RECWERY PRESS (n) : 23.94 
INITIAL GAS VOL (all: 15.5 WIN FINAL PRESSURE (a) - 6 20 c 

NO TIHE PRESS P E W  NO TIME PRESS PERHEAB c 

hh:m:r8 (I HZO cnV8 hh:m:88 m H K )  aa/S 

0 00:OO:OO 32.12 1 00:00:30 30.56 1.6~10 -7 
2 00:01~00 30.32 7.7~10 -8 3 00:01:30 30.22 6.1~10 -8 
4 00:02.00 30.21 2.6~10 -7 5 00:02:30 30.02 2.9~10 -7 
6 00:03*00 29.00 

.I mIIIIP 111- - II MIUII I*=* ItWlIlU 

NUMBER OF DATA POINTS : 6 
CALC VOLUME C W G E  (a(): 1.2 

'JAL VOL CHANGE (ml): 2.0 

COIU(ENTS 
this i s  M incoapletr test. output I8  kapt for rcnritivity 8naly.l~ 

*** FINAL CALCUUTED PERIIUBILITT 2.9 X 10 -7 Oo0 



***e **e et**. 

e . * *  t 

e*** *‘..*e t 

t t r e  t 

R 

IN SITU PERMEABILITY TEST 

SITE rfp DATE 1993-02-08 TIME 12-09 
TST ID 44393 W NAME- epl, bkn 
FILTER DEPTH (la or ft) : 4 12 

FILTER LENGTH (nn): 40.0 TEST TYPE: VAR HEAD, UJTFLOU 
DIAMETER (an): 30.0 CALIBRATION SLWE 1 .oo 

FLW FACTOR (m): 228.77 INTERCEPT 00 

TEST CONTAINER VOL (111): 35.0 LIQUID START L M L  (a) : 310 
EX1 CYLINDER VOL (nl): .5 STATIC PORE PRESS (la) 21.89 
INITIAL LIQUID VOL (nl): 20.0 INITIAL TEST PRESS (a) 32.12 
CWTAIWER X-AREA (Cmz): 1.96 80% RECOVERY PRESS (m) : 23.94 
INITIAL GAS VOL (nl): 15.5 RIN FINAL PRESSURE (a) 8.20 

I(0 TtHE 
hh.ma:rt 

0 00:oo:oo 
2 00:Ol .oo 
6 00.02:00 
6 00-03.00 
8 00:04 00 

10 00.06 00 
12 00:16:00 

00 26.00 
00.36 00 

88 lLII2888 

PRESS 
m H t O  
  tin 

32.12 
30.32 
30.21 
29.94 
29 81 
29.79 
29 76 
29.71 
29.66 

PERMAB 
W S  

81U88888 

7 7x10 -8 
7.1~10 -8 
6.8~10 -8 

9.9~10-10 
1.8x10 -9 
1.8x10 -9 
1.7~10 -9 

1.3~10 -a 

NO 

81 

1 
3 
5 
7 
9 

11 
13 
15 
17 

11M 
hh:m:sr 

00:00:30 
00:01:30 
00:02:30 
00: 03 3 0  
00:05:00 
00: 11 :oo 
00:21 :oo 
00-31 .OO 
00:41:00 

88888828 

PRESS 
I HK, 

30.56 
30.22 
30.02 
29.90 
29.79 
29.78 
29.73 
29.68 
29.64 

88818 

NUNBER OF DATA POINTS 17 
U L C  VOLUME CHANGE (ml): 1.0 
ACTUAL VOL CHANGE (nl): 2.0 

COHl4ENTS 
Vadose Zone Monitoring Borehole 
44393 Rocky Flats OllG 
Date Tested. 2-8-93 Testers. E.P.Lawrme, B.K.Ncwlin 
Lithology tested Clay bedrock 

PERMAB 
C d S  

1.6~10 -7 
6.1~10 -8 
7.1~10 -8 
2.8~10 -8 
1.2xlO -9 
1.sx10 -9 
1.9~10 -9 
1.7~10 -9 

=10881.11 

*** FlNAL CALCULATED PERMEABILITY 8 1 7 X 10 -9 (&SI *** 


